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I^^AK5^ISTC f THI ° UREA 0R XWKUC AMINO BENZOIC ACID DERIVATIVES AS 

The present application claims priority under 35 
5 USC SH9(e) of United States provisi nal application 
Serial No. 60/003,277 filed August 30, 1995. 

Field of the Invention 
The present invention relates to pharmaceutical 
10 agents (compounds) which are useful as ocj3, integrin 
antagonists and as such are useful in pharmaceutical 
compositions and in methods for treating conditions 
mediated, by ogSj by inhibiting or antagonizing ogS 3 
integrins. 

15 

Background of the Invention 
Integrins are a group of cell surface 
glycoproteins which mediate cell adhesion and therefore 
are useful mediators of cell adhesion interactions 

20 which occur during various biological processes. 

Integrins are heterodimers composed of noncovalently 
linked a and 0 polypeptide subunits. Currently eleven 
different a subunits have been identified and six 
different 0 subunits have been identified. The various 

25 a subunits can combine with various 0 subunits to form 
distinct integrins. 

The integrin identified as o,0 3 (also known as the 
vitronectin receptor) has been identified as an 
integrin which plays a role in various conditions or 

30 disease states including tumor metastasis, solid tumor 
growth (neoplasia), osteoporosis, Paget 's disease, 
humoral hypercalcemia of malignancy, angio^enesis, 
including tumor angiogenesis, retinopathy, arthritis, 
including rheumatoid arthritis, periodontal disease, 

35 psoriasis and smooth muscle cell migration (e.g. 

restenosis). Additionally, it has been found that such 
agents would be useful as antivirals, antifungals and 
antimicrobials. Thus, compounds which selectively 
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inhibit or antagonize aj3 3 would be beneficial for 
treating such conditions. 

It has been sh wn that th oj3 3 integrin and ther 
a* c ntaining int grins bind to a number of Arg-Gly-Asp 
5 (RGD) containing matrix macromolecules. Compounds 

containing the RGD sequence mimic extracellular matrix 
ligands so as to bind to cell surface receptors. 
However, it is also known that RGD peptides in general 
are non-selective for RGD dependent integrins. For 

10 example, most RGD peptides which bind to cg8 3 also bind 
to *A and oebJJ,. Antagonism of platelet (also 

known as the fibrinogen receptor) is known to block 
platelet aggregation in humans. In order to avoid 
bleeding side-effects when treating the conditions or 

15 disease states associated with the integrin cg3 3 , it 
would be beneficial to develop compounds which are 
selective antagonists of ojS, as opposed to o^. 

Tumor cell invasion occurs by a three step 
process: 1) tumor cell attachment to extracellular 

20 matrix; 2) proteolytic dissolution of the matrix; and 
3) movement of the cells through the dissolved barrier. 
This process can occur repeatedly and can result in 
metastases at sites distant from the original tumor. 

Seftor et al. (Proc. Natl. Acad. Sci. USA, Vol. 89 

25 (1992) 1557-1561) have shown that the oj8 s integrin has 
a biological function in melanoma cell invasion. 
Montgomery et al., (Proc. Natl. Acad. Sci. USA, Vol. 91 
(1994) 8856-60) have demonstrated that the integrin 
expressed on human melanoma cells promotes a survival 

30 signal, protecting the cells from apoptosis. Mediation 
of the tumor cell metastatic pathway by interference 
with the ojSj integrin cell adhesion receptor to impede 
tumor metastasis would be beneficial. 

Brooks et al. (Cell, Vol. 79 (1994) 1157-1164) 

35 have demonstrated that antagonists of oj3 s provide a 
therapeutic approach for the treatment of neoplasia 
(inhibition of s lid tumor gr wth) since systemic 
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administration of og8 3 antag nists causes dramatic 
regression f various hist 1 gically distinct human 
tumors. 

Th adhesion receptor integrin og3 3 was identified 
5 as a marker of angiogenic blood vessels in chick and 
man and therefore such receptor plays a critical role 
in angiogenesis or neovascularization. Angiogenesis is 
characterized by the invasion, migration and 
proliferation of smooth muscle and endothelial cells. 

10 Antagonists of aA inhibit this process by selectively 
promoting apoptosis of cells in neo vasculature. The 
growth of new blood vessels, or angiogenesis, also 
contributes to pathological conditions such as diabetic 
retinopathy (Adonis et al. # Amer. J. Ophthal., Vol. 

15 118, (1994) 445-450) and rheumatoid arthritis (Peacock 
et al., J. Exp. Med., Vol. 175, (1992), 1135-1138). 
Therefore, agj 3 antagonists would be useful therapeutic 
targets for treating such conditions associated with 
neovascularization (Brooks et al., Science, Vol. 264, 

20 (1994), 569-571). 

It has been reported that the cell surface 
receptor a^8 3 is the major integrin on osteoclasts 
responsible for attachment to bone. Osteoclasts cause 
bone resorption and when such bone resorbing activity 

25 exceeds bone forming activity it results in 

osteoporosis (a loss of bone) , which leads to an 
increased number of bone fractures, incapacitation and 
Increased mortality. Antagonists of aj? 3 have been 
shown to be potent inhibitors of osteoclastic activity 

30 both in vitro [Sato et al., J. Cell. Biol., Vol. Ill 
(1990) 1713-1723] and in vivo (Fisher et al. , 
Endocrinology, Vol. 132 (1993) 1411-1413]. Antagonism 
°* «A- leads to decreased bone resorption and therefore 
restores a normal balance of bone forming and resorbing 

35 activity. Thus it would be beneficial to provide 
antagonists of osteoclast which are effective 
inhibitors of bone res rpti n and therefore ar useful 
in the treatment or prevent! n f osteop rosis. 
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The role of th oj5, integrin in smooth muscle cell 
migration also makes it a therapeutic target f r 
prevention or inhibition f neointimal hyperplasia 
which is a leading cause of restenosis after vascular 
procedures (Choi et al., J. Vase. Surg. Vol. 19 (i) 
(1994) 125-34). Prevention or inhibition of neointimal 
hyperplasia by pharmaceutical agents to prevent or 
inhibit restenosis would be beneficial. 

White (Current Biology, Vol. 3(9) (1993) 596-599) 
has reported that adenovirus uses ojff, for entering host 
cells. The integrin appears to be required for 
endocytosis of the virus particle and may be required 
for penetration of the viral genome into the host cell 
cytoplasm. Thus compounds which inhibit ajS, would find 
usefulness as antiviral agents. 



Swmnarv of tha Tnv fnt ^ n 
The present invention relates to a class of 
compounds represented by the Formula I 



A— I 




or a pharmaceutically acceptable salt thereof, 
wherein 



A is 



Y» 



Rs R> 
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wherein Y 1 is selected from the group consisting of 
N-R 2 , o, and S; 

R 2 is selected from the group consisting of H; 
alkyl; aryl; hydroxy; alkoxy; cyano; nitro; amino; 
alkenyl; alkynyl; ami do; alky lcarbony 1 ; 
arylcarbonyl; alkoxycarbonyl; aryloxycarbonyl; 
haloalkylcarbonyl; haloalkoxycarbonyl ; 
alky lthiocarbonyl ; arylthiocarbony 1 ; 
acyloxymethoxycarbonyl; alkyl optionally 
substituted with one or more substituent selected 
from lower alkyl, halogen, hydroxy 1, haloalkyl, 
cyano, nitro, car boxy 1, amino, alkoxy, aryl or 
aryl optionally substituted with one or more 
halogen, haloalkyl, lower alkyl, alkoxy, cyano, 
alkylsulfonyl, alkylthio, nitro, carboxyl, amino, 
hydroxyl, sulfonic acid, sulfonamide, aryl, fused 
aryl, monocyclic heterocycles, or fused monocyclic 
heterocycles; aryl optionally substituted with one 
or more substituent selected from halogen, 
haloalkyl, hydroxy, lower alkyl, alkoxy, 
methylenedioxy, ethylenedioxy, cyano, nitro, 
alkylthio, alkylsulfonyl, sulfonic acid, 
sulfonamide, carboxyl derivatives, amino, aryl, 
fused aryl, monocyclic heterocycles and fused 
monocyclic heterocycle; monocyclic heterocycles; 
and monocyclic heterocycles optionally substituted 
with one or more substituent selected from 
halogen, haloalkyl, lower alkyl, alkoxy, amino, 
nitro, hydroxy, carboxyl derivatives, cyano, 
alkylthio, alkylsulfonyl, sulfonic acid, 
sulfonamide, aryl or fused aryl; or 

R 2 taken together with R 7 forms a 4-12 membered 
dinitrogen containing heterocycle optionally 
substituted with one or more substituent selected 
from the gr up consisting f lower alkyl, hydroxy, 



ket , alkoxy, halo, ph nyl, amino, carboxyl 
carboxyl ester, and fused phenyl; 



& taken t gether with R 7 forms a 5 membered 
heteroaromatic ring optionally substituted with 
one or more substituent selected from lower alkyl, 
phenyl and hydroxy; 

R 2 taken together with R 7 forms a 5 membered 
heteroaromatic ring fused with a phenyl group; 

R 7 (when not taken together with R») and R» are 
independently selected from the group consisting 
of H; alkyl; alkenyl; alkynyl; aralkyl; amino; 
alkylamino; hydroxy; alkoxy; arylamino; amido, 
alkylcarbonyl, arylcarbonyl; alkoxycarbonyl; 
aryloxy; aryloxycarbonyl; haloalkylcarbonyl; 
haloalkoxycarbonyl; alkylthiocarbonyl; 
arylthiocarbonyl; acyloxymethoxycarbonyl ; 
cycloalkyl; bicycloalkyl; aryl; acyl; benzoyl; 
alkyl optionally substituted with one or more 
substituent selected from lower alkyl, halogen, 
hydroxy, haloalkyl, cyano, nitro, carboxyl 
derivatives, amino, alkoxy, thio, alkylthio, 
sulfonyl, aryl, aralkyl, aryl optionally 
substituted with one or more substituent selected 
from halogen, haloalkyl, lower alkyl, alkoxy, 
methylenedioxy, ethylenedioxy, alkylthio, 
haloalkylthio, thio, hydroxy, cyano, nitro, 
carboxyl derivatives, aryloxy, amido, acylamino, 
amino, alkylamino, dialkylamino, trifluoroalkoxy, 
trifluoromethyl, sulfonyl, alkylsulfonyl, 
haloalkylsulfonyl, sulfonic acid, sulfonamide, 
aryl, fused aryl, monocyclic heterocycles, fused 
monocyclic heterocycles; aryl optionally 
substituted with one or more substituent selected 
from halogen, haloalkyl, low r alkyl, alk xy, 



methylen dioxy, ethylenedi xy, alkylthio, 
haloalkylthi , thi , hydroxy, cyano, nitro, 
car boxy 1 derivatives, aryl xy, amid , acylamino, 
amin , alkylamino, dialkylamino, trif luoroalkoxy, 
trifluoromethylsulfonyl, alkylsulfonyl, sulfonic 
acid, sulfonamide, aryl, fused aryl, monocyclic 
hater ocycles , or fused monocyclic heterocycles; 
monocyclic heterocycles; monocyclic heterocycles 
optionally substituted with one or more 
substituent selected from halogen, haloalkyl, 
lower alkyl, alkoxy, aryloxy, amino, nitro, 
hydroxy, carboxyl derivatives, cyano, alkylthio, 
alkylsulfonyl, aryl, fused aryl; monocyclic and 
bicyclic heterocyclicalkyls; -SO^R 10 wherein R 10 is 
selected from the group consisting of alkyl, aryl 
and monocyclic heterocycles, all optionally 
substituted with one or more substituent selected 
from the group consisting of halogen, haloalkyl, 
alkyl, alkoxy, cyano, nitro, amino, acylamino, 
trifluoroalkyl, amido, alkylaminosulfonyl, 
alkylsulfonyl, alkylsulfonylamino, alkylamino, 
dialkylamino, trif luoromethylthio, 
trifluoroalkoxy, trif luoromethylsulfonyl, aryl, 
aryloxy, thio, alkylthio, and monocyclic 
heterocycles; and 

0 

II wherein R 10 is defined above; 
— C— Rio 

NR 7 and R 1 taken together form a 4-12 membered 
mononitrogen containing monocyclic or bicyclic 
ring optionally substituted with one or more 
substituent selected from lower alkyl, carboxyl 
derivatives, aryl or hydroxy and wherein said ring 
optionally contains a heteroatom selected from the 
group consisting of 0, N and S; 



R 5 is selected from th gr up consisting of H, 
alkyl, alkenyl, alkynyl, benzyl, and phenethyl; 



or 

A is 

R5 



wherein Y 2 is selected from the group consisting of 
alkyl; cycloalkyl; bicycloalky 1 ; aryl; monocyclic 
heterocycles; alkyl optionally substituted with 
aryl which can also be optionally substituted with 
one or more substituent selected from halo, 
haloalkyl, alkyl, nitro, hydroxy, alkoxy, aryloxy, 
aryl, or fused aryl; aryl optionally substituted 
with one or more substituent selected from halo, 
haloalkyl, hydroxy, alkoxy, aryloxy, aryl, fused 
aryl, nitro, methylenedioxy, ethylenedioxy, or 
alkyl; alkynyl; alkenyl; -S-R 9 and -O-R 9 wherein R 9 
is selected from the group consisting of H; alkyl; 
aralkyl; aryl; alkenyl; and alkynyl; or R 9 taken 
together with R 7 forms a 4-12 membered mononitrogen 
and monosulf ur or monooxygen containing 
heterocyclic ring optionally substituted with 
lower alkyl, hydroxy, keto, phenyl, carboxyl or 
car boxy 1 ester, and fused phenyl; or R 9 taken 
together with R 7 is thiazole; oxazole; benzoxazole; 
or benzothiazole; and 

R 5 and R 7 are as defined above; 

Y 2 (when Y 2 is carbon) taken together with R 7 forms 
a 4-12 membered mononitrogen or dinitrogen 
containing ring optionally substituted with alkyl, 
aryl, keto or hydr xy; 
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A is 



N — R2 



5 W 1 

5 R« 

where R 2 and R 7 taken together form a 5-8 membered 
dinitrogen containing heterocycle optionally 
substituted with one or more substituent selected 

10 from the group consisting of lower alkyl, hydroxy, 

keto, phenyl, or carboxyl derivatives; and R 1 is 
selected from the group consisting of 
alky lcar bony 1, arylcarbonyl, alkoxycarbonyl, 
ary loxycarbony 1 , haloalky lcarbony 1 , 

15 haloalkoxycarbonyl, alkylthiocarbonyl, 

arylthiocarbonyl, or acyloxymethoxycarbonyl; and 

R 5 is defined as above 

20 or A is 

R» 

I 

N— R2 
— N=C v 

N — R7 

25 t 

R« 

where R* and R 7 taken together form a 5-8 membered 
dinitrogen containing heterocycle optionally 
substituted with hydroxy, keto, phenyl, or alkyl; 
30 and 



R* are both selected from the group consisting of 
alky lcarbony 1, arylcarbonyl, alkoxycarbonyl, 
aryloxycarbonyl , haloalky lcarbony 1 , 
haloalkoxycarbonyl, alkylthiocarbonyl , 
arylthiocarbonyl and acyloxymethoxycarbonyl; 
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Z 1 is one r more substituent selected from the 
group consisting of H; alkyl; hydroxy; alkoxy; 
aryloxy; halogen; hal alkyl; halbalkoxy; nitr ; 
amino; alkylamin ; acylamin ; dialkylamino; cyano; 
alkylthio; alkylsulfonyl; carboxyl derivatives ; 
trihaloacetamide; acetamide; aryl; fused aryl; 
cycloalkyl; thio; monocyclic heterocycles; fused 
monocyclic heterocycles; and A, wherein A is 
defined above; 

V is selected from the group consisting of -N-(R*)- 
vherein R 6 is selected from the group consisting of 
H; lower alkyl; cycloalkyl; ar alkyl; aryl; and 
monocyclic heterocycles; or R 6 taken together with 
Y, forms a 4-12 membered mononitrogen containing 
ring; 

Y, Y 3 , 2 and Z 3 are independently selected from the 
group consisting of hydrogen; alkyl; aryl; and 
cycloalkyl; or Y and Z taken together form a 
cycloalkyl; or Y 3 and Z 3 taken together form a 
cycloalkyl; 

n is an integer 1, 2, or 3; 

25 

t is an integer 0, l, or 2? 
p is an integer 0, l, 2, or 3; 

30 R is X-R 3 wherein X is selected from the group 

consisting of o, S and NR*, wherein R 3 and R 4 are 
independently selected from the group consisting 
of hydrogen; alkyl; alkenyl; alkynyl; haloalkyl; 
aryl; arylalkyl; sugars; steroids; 

35 polyalkylethers; alkylamido; alkyl H,N- 

dialkylamido; pivaloyloxymethyl; and in the case 



10 



of the free acid, all pharmaceutical ly acceptable 
salts thereof; 

R l is select d f r m the group consisting of 
hydrogen; alkyl; alkenyl; alkynyl; aryl; carboxyl 
derivatives; haloalkyl; cycloalkyl; monocyclic 
heterocycles; monocyclic heterocycles optionally 
substituted with alkyl, halogen, haloalkyl, cyano, 
hydroxy, aryl, fused aryl, nitro, alkoxy, aryloxy, 
alkylsulfonyl, arylsulf onyl , sulfonamide, thio, 
alkylthio, carboxyl derivatives, amino, amido; 

alkyl optionally substituted with one or more of 
halo, haloalkyl, hydroxy, alkoxy, aryloxy, thio, 
alkylthio, alkynyl, alkenyl, alkyl, arrlthio, 
alky lsulf oxide, alkylsulfonyl, arylsulf oxide, 
arylsulfonyl, cyano, nitro, amino, alkylamino, 
dialkylamino, alky lsulf onamide , ary lsulf onamide, 
acylamide, carboxyl derivatives, sulfonamide, 
sulfonic acid, phosphonic acid derivatives, 
phosphinic acid derivatives, aryl, arylthio, 
ary lsulf oxide, or ary lsulf one all optionally 
substituted on the aryl ring with halo, alkyl, 
haloalkyl, cyano, nitro, hydroxy, carboxyl 
derivatives, alkoxy, aryloxy, amino, alkylamino, 
dialkylamino, amido, aryl, fused aryl, monocyclic 
heterocycles; and fused monocyclic heterocycles, 
monocyclic heterocyclicthio, monocyclic 
heterocyclicsulf oxide, and monocyclic heterocyclic 
sulfone, which can be optionally substituted with 
halo, haloalkyl, nitro, hydroxy, alkoxy, fused 
aryl, or alkyl; 

alkylcarbonyl, haloalkylcarbonyl, and 
arylcarbonyl; 
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aryl opti nally substituted in ne or more 
positions with halo, haloalkyl, alkyl, alkoxy, 
aryl xy, methylenedioxy, thylenedi xy, alkylthio, 
haloalkyl thio, thio, hydroxy, cyano, nitro, 
5 acyloxy, carboxyl derivatives, carboxyalkoxy; 

amido, acylamino, amino, alkylamino, dialkylamino, 
tr if luoroalkoxy , tr if luor omethy lsulf onyl , 
alkylsulfonyl, sulfonic acid, sulfonamide, aryl, 
fused aryl, monocyclic heterocycles and fused 
10 monocyclic heterocycles; and 

II J* 

— C— N wherein R 7 and R* are as defined above 



and provided that taken together with the 
nitrogen, R 7 and R 8 comprise an amino acid; 



IS and 



R" is selected from the group consisting of H, 
alkyl, ar alkyl, alkenyl, alkynyl, haloalkyl or 
haloalkynyl or R" taken together with Y forms a 4- 
20 12 nembered mononitrogen containing ring. 

It is another object of the invention to provide 
pharmaceutical compositions comprising compounds of the 
Formula I. such compounds and compositions are useful 

25 in selectively inhibiting or antagonizing the o^S, 
integrin and therefore in another embodiment the 
present invention relates to a method of selectively 
inhibiting or antagonizing the eg?, integrin. The 
invention further involves treating or inhibiting 

30 pathological conditions associated therewith such as 
osteoporosis, humoral hypercalcemia of malignancy, 
Paget 's disease, tumor metastasis, solid tumor growth 
(neoplasia) , angiogenesis, including tumor 
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angiogenesis, retinopathy including diabetic 
retinopathy, arthritis, including rheumatoid arthritis, 
period ntal disease, psoriasis, sm th muscle cell 
migration and restenosis in a mammal in need of such 
5 treatment. Additionally, such pharmaceutical agents 
are useful as antiviral agents, and antimicrobials. 

Detailed Deaerinflnn 

0 The present invention relates to a class of 

compounds represented by the Formula I, described 
above. 

A preferred embodiment of the present invention is 
a compound of the Formula II 



20 




wherein R 5 , R 7 and R* are independently selected from H, 
alkyl, aryl, carboxyalkyl, substituted aryl, 

25 substituted arylsulfonyl, and arylalkyl or NR 7 and R 8 
taken together form a 4-12 membered mononitrogen 
containing ring optionally substituted and the other 
variables are as described in Formula I. 

Another preferred embodiment of the present 

30 invention is a compound of the Formula III 



35 
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wherein Y 1 is -NR J and R 2 taken togeth r with R 7 forms an 
opti nally substituted 4-12 membered ring and the other 
variables are as defined above in F rmula I. 

An ther preferred embodiment of the present 
invention is a compound of the Formula IV 



10 




R 



wherein Y a taken together with R 7 forms a 4-12 member ed 
15 ring and the other variables are as defined above in 
Formula I. 

Another preferred embodiment of the present 
invention is a compound of the Formula V 



20 



25 




wherein the variables are as defined above in Formula 
I. 

The invention further relates to pharmaceutical 
compositions containing therapeutically effective 
amounts of the compounds of Formulas I-v. 

The invention also relates to a method of 
selectively inhibiting or antagonizing the cgS, integrin 
and more specifically relates to a method of inhibiting 
bone resorption, periodontal disease, osteoporosis, 
humoral hypercalcemia of malignancy, Paget' s disease, 
tumor metastasis, solid turn r growth (ne plasia) , 
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angiogenesis, including tumor angiogenesis , retinopathy 
including diabetic retinopathy, arthritis, including 
rheumat id arthritis, smooth muscl cell migration and 
restenosis by administering a therapeutically effective 
5 amount of a compound of the Formula I-V to achieve such 
inhibition together with a pharmaceutical ly acceptable 
carrier. 

The following is a list of definitions of various 
terms used herein: 

As used herein, the terms w alkyl w or "lower alkyl" 
refer to a straight chain or branched chain hydrocarbon 
radicals having from about 1 to about 10 carbon atoms, 
and more preferably 1 to about 6 carbon atoms. 
5 Examples of such alkyl radicals are methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, t- 
butyl, pentyl, neopentyl, hexyl, isohexyl, and the 
like. 

As used herein the terms "alkenyl" or * lower 

10 alkenyl 1 * refer to unsaturated acyclic hydrocarbon 

radicals containing at least one double bond and 2 to 
about 6 carbon atoms, which carbon-carbon double bond 
may have either cis or trans geometry within the 
alkenyl moiety, relative to groups substituted on the 

15 double bond carbons. Examples of such groups are 
ethenyl, propenyl, butenyl, isobutenyl, pentenyl, 
hexenyl and the like. 

As used herein the terms "alkynyl" or "lower 
alkynyl" refer to acyclic hydrocarbon radicals 

20 containing one or more triple bonds and 2 to about 6 
carbon atoms. Examples of such groups are ethynyl, 
propynyl, butynyl, pentynyl, hexynyl and the like. 

The term "cycloalkyl" as used herein means 
saturated or partially unsaturated cyclic carbon 

25 radicals containing 3 to about 8 carbon atoms and more 
preferably 4 to about 6 carbon atoms. Examples of such 
cycloalkyl radicals include cyclopropyl, cyclopropenyl, 
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cydpbutyl, cyclopentyl, cyclohexyl, 2-cyclohexen-l-yl , 
and the like. 

The term "aryl" as used herein den tes aromatic 
ring systems c mposed f ne or more aromatic rings. 
Preferred aryl groups are those consisting of one, two 
or three aromatic rings. The term embraces aromatic 
radicals such as phenyl, pyridyl, naphthyl, thiophene, 
furan, biphenyl and the like. 

As used herein, the term "cyano" is represented by 

a radical of the formula |— CN . 



The terms "hydroxy" and "hydroxyl" as used herein 
are synonymous and are represented by a radical of the 
formula |— OH . 

The term "lower alkylene" or "alkylene" as used 
herein refers to divalent linear or branched saturated 
hydrocarbon radicals of l to about 6 carbon atoms. 

As used herein the term "alkoxy" refers to 
straight or branched chain oxy containing radicals of 
the formula -OR 20 , wherein R"is an alkyl group as 
defined above. Examples of alkoxy groups encompassed 
include methoxy, ethoxy, n-propoxy, n-butoxy, 
isopropoxy, isobutoxy, see-but oxy, t-butoxy and the 
like. 

As used herein the terms "arylalkyl" or "aralkyl" 
refer to a radical of the formula | — R» — R21 wherein R 21 

is aryl as defined above and R 22 is an alkylene' as 
defined above. Examples of aralkyl groups include 
benzyl, pyridylmethyl, naphthylpropyl, phenethyl and 
the like. 

As used herein the term "nitro" is represented by 
a radical of the formula j — NO2 • 
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As used her in th term "halo" r "halogen" refers 
t bromo, chloro, fluoro or iod . 

As used herein the term "haloalkyl" refers to 
alkyl groups as defined above substituted with one or 
5 more of the same or different halo groups at one or 

more carbon atom. Examples of haloaDcyl groups include 
trifluoromethyl, dichloroethyl, fluoropropyl and the 
like. 



10 refers to a radical of the formula -COOH. 

As used herein the term "carboxyl ester" refers to 
a radical of the formula -COOR 23 wherein R° is selected 
from the group consisting of H, alkyl , ar alkyl or aryl 
as defined above. 

15 As used herein the term "carboxyl derivative" 

refers to a radical of the formula || wherein 



Y 6 and Y 7 are independently selected from the group 
consisting of O, N or S and R 23 is selected from the 
group consisting of H, alkyl, aralkyl or aryl as 
20 defined above. 

As used herein the term "amino" is represented by 
a radical of the formula -NH 2 . 

As used herein the term "alkylsulfonyl" or 
"alkylsulfone" refers to a radical of the formula 



As used herein the term "carboxyl" or "carboxy" 



— C— Y7R23 



25 




alkyl as defined above. 



4 



As used herein the term "alkylthio" refers to a 
radical of the formula -SR 24 wherein R M is alkyl as 
defined above. 
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As used herein the term ••sulfonic acid" refers to 

O 

a radical f the f rmula j— s-OR» wherein R 25 is H, 

O 

alkyl or aryl as defined above. 

As used herein the term "sulfonamide" refers to a 

radical of the formula | — |— wherein R 7 and R* are as 

o 

defined above. 

As used herein the term "fused aryl" refers to an 
aromatic ring such as the aryl groups defined above 
fused to one or more phenyl rings. Embraced by the 
term "fused aryl" is the radical naphthyl. 

As used herein the terms "monocyclic heterocycle" 
or "monocyclic heterocyclic" refer to a monocyclic ring 
containing from 4 to about 12 atoms, and more 
preferably from 5 to about 10 atoms, wherein 1 to 3 of 
the atoms are heteroatoms selected from the group 
consisting of oxygen, nitrogen and sulfur with the 
understanding that if two or more different heteroatoms 
are present at least one of the heteroatoms must be 
nitrogen. Representative of such monocyclic 
heterocycles are imidazole, furan, pyridine, oxazole, 
pyran, triazole, thiophene, pyrazole, thiazole, 
thiadiazole, and the like. 

As used herein the term "fused monocyclic 
heterocycle" refers to a monocyclic heterocycle as 
defined above with a benzene fused thereto. Examples 
of such fused monocyclic heterocycles include 
benzo furan, benzopyran, benzodioxole, benzothiazole, 
benzothiophene, benzimidazole and the like. 
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As used herein the term "methylenedi xy" r f ers to 
the radxcal ? and the tern " thylenedi xy" refers 



to the radical 



As used herein the term "4-12 membered dinitrogen 
containing heterocycle refers to a radical of the 

formula y%J wherein m is 1 or 2 and.R 19 is 



I 



H, alkyl, aryl, or ar alkyl and more preferably refers 
to 4-9 membered ring and includes rings such as 
imidazoline* 

As used herein the term n 5 -membered optionally 
substituted heteroaromatic ring" includes for example a 



W\ M N 



radical of the formula * JL > or ll JL and 



"5 -membered heteroaromatic ring fused with a phenyl" 
refers to such a "5 -membered heteroaromatic ring" with 
a phenyl fused thereto. Representative of such 5- 
membered heteroaromatic rings fused with a phenyl is 
benzimidazole . 
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As used herein the term "bicycloalkyl" refers t a 
bicyclic hydrocarbon radical containing 6 to about 12 
carbon atoms which is saturated or partially 
unsaturated. 

As used herein the term "acyl" refers to a radical 
O 

of the formula ^JL^ wherein R 2 * is alkyl, alkenyl, 

alkynyl, aryl or aralkyl and optionally substituted 
thereon as defined above. Encompassed by such radical 
are the groups acetyl, benzoyl and the like. 

As used herein the term "thio" refers to a radical 



of the formula | — SH . 



As used herein the term "sulfonyl" refers to a 

? 

radical of the formula | — s—Rn wherein R 27 is alkyl, 

O 



aryl or aralkyl as defined above. 

As used herein the term "haloalkylthio" refers to 
a radical of the formula -S-R** wherein R 21 is haloalkyl 
as defined above. 

As used herein the term "aryloxy" refers to a 

radical of the formula j— 0R» wherein R* is aryl as 

defined above. 

As used' herein the term "acylamino" refers to a 

O 

radical of the formula ^ jj N|| | wherein R 30 is alkyl, 



aralkyl r aryl as defin d above. 
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As used herein the term "amido" refers to a 

0 

radical of the formula II 

-~-C— NH2 

As used herein the term "alkylamino" refers to a 
radical of the formula -NHR 32 wherein R* is alkyl as 
defined above. 

As used herein the term "dialkylamino" refers to a 
radical of the formula -NR*R* wherein R 53 and R 54 are 
the same or different alkyl groups as defined above. 
As used herein the term "trif luoromethyl" refers 

to a radical of the formula | — CF 3 . 

As used herein the term "trif luoroalkoxy" refers 
to a radical of the formula F3C— R*— 0-| wherein R 33 is 

a bond or an alkylene as defined above. 

As used herein the term "alkylaminosulfonyl 11 

O 

15 refers to a radical of the formula rm m s— | wherein 



R 36 is alkyl as defined above. 

As used herein the term "alkylsulfonylamino" 

O 

refers to a radical of the formula R* — S— NH — I 



20 



wherein R 36 is alkyl as defined above. 

As used herein the term "trif luoromethylthio" 

refers to a radical of the formula F 3 C— S— | . 
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As used herein the term "trifluor methylsulfonyl" 

0 

refers to a radical f the f nnula FsC-|-| . 

o 

As used herein the term "4 -12 membered mono- 
nitrogen containing monocyclic or bicyclic ring" refers 
5 to a saturated or partially unsaturated monocyclic or 
bicyclic ring of 4-12 atoms and more preferably a ring 
of 4-9 atoms wherein one atom is nitrogen. Such rings 
may optionally contain additional heteroatoms selected 
from nitrogen, oxygen or sulfur. Included within this 
10 group are morpholine, piperidine, piperazine, 

thiomorpholine, pyrrolidine, proline, azacycloheptene 
and the like. 

As used herein the term "benzyl" refers to the 



15 As used herein the term "phenethyl" refers to the 

radical |-ctfect 



As used herein the term "4-12 membered mono- 
nitrogen containing monosulf ur or monooxygen containing 
heterocyclic ring" refers to a ring consisting of 4 to 
12 atoms and more preferably 4 to 9 atoms wherein at 
least one atom is a nitrogen and at least one atom is 
oxygen or sulfur. Encompassed within this definition 
are rings such as thiazoline and the like. 

As used herein the term "arylsulfonyl" or 
25 "arylsulfone" refers to a radical of the formula 
O 

II „ 
R 37 — ^— | wherein Br is aryl as defined above. 

O 
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As used herein the terms "alky lsulf oxide" r 
"arylsulf xide" refer t radicals of the formula 

O 

R3B—S— | wherein R 3 * is ' respectively, alkyl or aryl as 



defined above. 

As used herein the term "phosphonic acid 



o 

derivative" refers to a radical of the formula |— p-or» 



i 

OR* 



wherein R* and R 40 are the same or different H, alJcyl, 
aryl or ar alkyl. 

As used herein the term "phosphinic acid 
10 derivatives" refers to a radical of the formula 

O 

— p_OR«i herein R 41 is H, alkyl, aryl or aralkyl as 
H 

defined above. 

As used herein the term "arylthio" refers to a 

radical of the formula |— SR« wherein R° is aryl as 

15 defined above. 

As used herein the term "monocyclic heterocycle 

thio" refers to a radical of the formula |— SR«» 

wherein R° is a monocyclic heterocycle radical as 
defined above. 

As used herein the terms "monocyclic heterocycle 
sulfoxide" and "monocyclic heterocycle sulfone" refer, 

respectively, to radicals of the formula | f r<j and 
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|— S— R* wherein R° is a monocyclic heterocycle radical 
O 



as defined above* 

As used herein the term "alkylcarbonyl" refers to 

a radical of the formula » wherein R 50 is alkyl as 

Rw-C — 

defined above. 

As used herein the term "arylcarbonyl" refers to a 

radical of the formula ^^jf wherein R 51 is aryl as 

defined above. 

As used herein the term "alkoxycarbonyl* refers to 

a radical of the formula ft wherein R 52 is alkoxy 



as defined above. 

As used herein the term "aryloxycarbonyl" refers 

to a radical of the formula ft wherein R 51 is arvl 

R51-0— c — 

as defined above. 

As used herein the term "haloalkylcarbonyl" refers 

to a radical of the formula ft wherein R* is 

RS3-C — 

haloalkyl as defined above. 
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As used herein the term "haloalkoxycarbonyl" 

refers to a radical of the f rmula J wherein R 53 

RS3-o-c — 

is haloalkyl as defined above. 

As used herein the term "alkylthiocarbonyl" refers 

5 to a radical of the formula ft wherein R 50 is 

R»-S— C — 

alkyl as defined above* 

As used herein the term "arylthiocarbonyl" refers 

to a radical of the formula ft wherein R 51 is 

Rsi— S— C — 

aryl as defined above. 
10 As used herein the term "acyloxymethoxycarbonyl" 

refers to a radical of the formula 

O 

RS4-0-HCH2-0— & wherein is ac Yl as defined above. 

As used herein the term "arylamino" refers to a 
radical of the formula R S, -NH- wherein R 51 is aryl as 
15 defined above. 

As used herein the term "polyalkylether" refers to 
commonly used glycols such as triethyleneglycol, 
tetraethylene glycol, polyethylene glycol and the like. 

As used herein the term "alkylamido" refers to a 

20 radical of the formula ? wherein R» is alkyl as 

R»— NH-C — 



defined above. 
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As used herein the term "N,N-dialkylaaido" refers 



the same or different alkyl group as defined above. 

As used herein the term "pivaloyloxymethyl" refers 



As used herein the term "acyloxy" refers to a 
radical of the formula R»-0- wherein R» is acyl as 
defined above. 

The term "composition" as used herein means a 
product which results from the mixing or combining of 
more than one element or ingredient. 

The term "pharmaceutically acceptable carrier" , a 
used herein means a pharmaceutically-acceptable 
material, composition or vehicle, such as a liquid or 
solid filler, diluent, excipient, solvent or 
encapsulating material, involved in carrying or 
transporting a chemical agent. 

The term "therapeutically effective amount" shall 
mean that amount of drug or pharmaceutical agent that 
will elicit the biological or medical response of a 
tissue, system or animal that is being sought by a 
researcher or clinician. 

The following is a list of abbreviations and the 
corresponding meanings as used interchangeably herein: 

'H-MMR - proton nuclear magnetic resonance 
AcOH - acetic acid 

BHj-THF - borane-tetrahydrofuran complex 
Bn = benzyl 

BOC - ter£-butoxycarbonyl 
ButLi - butyl lithium 
Cat. = catalytic amount 
CH 2 C1 2 » dichloromethane 



t a radical f the formula R» 




wherein R 50 is 



to a radical of the formula 




WO 97/08145 



PCT/US96/13500 



- 27 - 



CH3CH = ac t nitrile 
CH 3 I = iodom than 

CHN analysis - carb n/hydr gen/nitr gen elemental 
analysis 

5 CHNC1 analysis = carbon/hydrogen/nitr gen/chlorine 

elemental analysis 
CHMS analysis * carbon/hydrogen/nitrogen/sulfur 

elemental analysis 
DCC » 1,3-dicyclohexylcarbodiimide 
10 DIBAL » diisobutylaluminum hydride 

DIEA « diisopropylethylamine 
DMA « fi,li-dimethylacetamide 
DMAP * 4- (fi,M-dimethylamino) pyridine 
DMF = HrH-dimethylformamide 
15 DSC = disuccinyl carbonate 

EDC1 = l-(3-dimethylaminopropyl)-3- 

ethylcarbodiimide hydrochloride 

Et = ethyl 
Et,0 = diethyl ether 
20 EtjN « triethylamine 

BtOAc = ethyl acetate 
EtOH « ethanol 

FAB MS = fast atom bombardment mass spectroscopy 

g = gram(s) " 
25 GXHA = meta-guanidinohippuric acid 

6IHA HC1 « meta-guanidinohippuric acid 
hydrochloride 

HPLC = high performance liquid chromatography 

IBCF m isobutylchloroformate 
30 i-Pr « iso propyl 

i-Prop = iso propyl 

K 2 C0 3 - potassium carbonate 

KOH » potassium hydroxide 

KSCN = potassium thiocyanate 
35 LiOH - lithium hydroxide 

MCPBA = m-chloroperoxybenzoic acid or 
m-chloroperbenzoic acid 

Me = methyl 

MeOH & methanol 
40 MesCl » methanesulfonylchloride 

mg = milligram 

MgS0 4 = magnesium sulfate 

ml m milliliter 

mL - milliliter 
45 MS « mass spectroscopy 

Nj - nitrogen 

NaCNBHj - sodium cyanoborohydride 

NaH - sodium hydride 

NaHCOj » sodium bicarbonate 
SO NaOH • sodium hydroxide 

Na2P0 4 - sodium phosphate 

Na 2 S0 4 « sodium sulfate 

NEt) .« triethylamine 

NH^HCOj = ammonium bicarbonat 
55 M^+HCCV « amm nium formate 
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NMM « N-methylm rpholine 

NMR = nuclear magnetic res nance 

RPHPLC - reverse phase high performance liquid 

chromatography 
RT « room temperatur 
Pd/C » palladium on carbon 
Ph « phenyl 

Pt/C « platinum on carbon 

t-BOC » te^t-butoxycarbonyl 

TFA « trif luoroacetic acid 

THF = tetrahydrof uran 

TMEDA « trimethylethylenediamine 

TMS = trimethylsilyl 

A = heating the reaction mixture 

The compounds as shown in Formulas 1-v can exist 
in various isomeric forms and all such isomeric forms 
are meant to be included. Tautomeric forms are also 
included as well as pharmaceutically acceptable salts 
of such isomers and tautomers . 

In the structures and formulas herein, a bond 
drawn across a bond of a ring can be to any available 
atom on the ring. 

The term "pharmaceutically acceptable salt" refers 
to a salt prepared by contacting a compound of Formula 
I with an acid whose anion is generally considered 
suitable for human consumption. Examples of 
pharmacologically acceptable salts include the 
hydrochloride, hydrobromide, hydroiodide, sulfate, 
phosphate, acetate, propionate, lactate, maleate, 
malate, succinate, tartrate salts and the like. All of 
the pharmacologically acceptable salts may be prepared 
by conventional means. (See Berge et al., J Pharm. 
5c At . 66(1), 1-19 (1977) for additional examples of 
pharmaceutically acceptable salts.) 

For the selective inhibition or antagonism of cgS 3 
integrins, compounds of the present invention may be 
administered orally, parenteral ly, or by inhalation 
s P"y, or topically in unit dosage formulations 
containing conventional pharmaceutically acceptable 
carriers, adjuvants and vehicles. The term parenteral 
as used her in includ s, for example, subcutane us, 
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intravenous, intramuscular, intrasternal, infusi n 
techniques or intraperitonally. 

The comp unds of the present invention are 
administered by any suitable route in the f rn fa 
5 pharmaceutical composition adapted to such a route, and 
in a dose effective for the treatment intended. 
Therapeutically effective doses of the compounds 
required to prevent or arrest the progress of or to 
treat the medical condition are readily ascertained by 

10 one of ordinary skill in the art using preclinical and 
clinical approaches familiar to the medicinal arts. 

Accordingly, the present invention provides a 
method of treating conditions mediated by selectively 
inhibiting or antagonizing the og9 3 cell surface 

15 receptor which method comprises administering a 

therapeutically effective amount of a compound selected 
from the class of compounds depicted in Formulas I- V, 
wherein one or more compounds of the Formulas 1-v is 
administered in association with one or more non- toxic, 

20 pharmaceutically acceptable carriers and/or diluents 
and/or adjuvants (collectively referred to herein as 
"carrier 11 materials) and if desired other active 
ingredients. More specifically, the present invention 
provides a method for inhibition of the eg?, cell 

25 surface receptor. Most preferably the present 
invention provides a method for inhibiting bone 
resorption, treating osteoporosis, inhibiting humoral 
hypercalcemia of malignancy, treating Paget' s disease, 
inhibiting tumor metastasis, inhibiting neoplasia 

30 (solid tumor growth) , inhibiting angiogenesis including 
tumor angiogenesis, treating diabetic retinopathy, 
inhibiting arthritis, psoriasis and periodontal 
disease, and inhibiting smooth muscle cell migration 
including restenosis. 

35 Based upon standard laboratory experimental 

techniques and procedures well known and appreciated by 
those skilled in the art, as w 11 as c mparis ns with 
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compounds of kn wn usefulness, the c mpounds of Formula 
I can be used in th treatment f patients suffering 
from the above path logical c nditions. one skilled in 
the art will rec gnize that selection of the most 
appropriate compound of the invention is within the 
ability of one with ordinary skill in the art and will 
depend on a. variety of factors including assessment of 
results obtained in standard assay and animal models. 

Treatment of a patient afflicted with one of the 
pathological conditions comprises administering to such 
a patient an amount of compound of the Formula I which 
is therapeutically effective in controlling the 
condition or in prolonging the survivability of the 
patient beyond that expected in the absence of such 
treatment. As used herein, the term "inhibition" of 
the condition refers to slowing, interrupting, 
arresting or stopping the condition and does not 
necessarily indicate a total elimination of the 
condition. It is believed that prolonging the 
survivability of a patient, beyond being a significant 
advantageous effect in and of itself, also indicates 
that the condition is beneficially controlled to some 
extent. 

As stated previously, the compounds of the 
invention can be used in a variety of biological, 
prophylactic or therapeutic areas. It is contemplated 
that these compounds are useful in prevention or 
treatment of any disease state or condition wherein the 
a^j integrin plays a role. 

The dosage regimen for the compounds and/or 
compositions containing the compounds is based on a 
variety of factors, including the type, age, weight, 
sex and medical condition of the patient; the severity 
of the condition; the route of administration; and the 
activity of the particular compound employed. Thus the 
dosage regimen may vary widely. Dosage levels of the 
rder from about 0.01 mg to about 100 mg per kilogram 
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of body weight p r day are useful in the treatment of 
the ab ve-indicated c nditions. 

The active ingredient administered by injection is 
formulated as a compos it i n wherein, for example, 
5 saline, dextrose or water may be used as a suitable 
carrier. A suitable daily dose would typically be 
about 0.01 to 10 mg/kg body weight injected per day in 
multiple doses depending on the factors listed above. 
For administration to a mammal in need of such 

10 treatment, the compounds in a therapeutically effective 
amount are ordinarily combined with one or more 
adjuvants appropriate to the indicated route of 
administration. The compounds may be admixed with 
lactose, sucrose, starch powder, cellulose esters of 

15 alkanoic acids, cellulose alkyl esters, tal-, stearic 
acid, magnesium s tear ate, magnesium oxide, sodium and 
calcium salts of phosphoric and sulphuric acids, 
gelatin, acacia, sodium alginate, polyvinylpyrrolidone, 
and/ or polyvinyl alcohol, and tableted or encapsulated 

20 for convenient administration. Alternatively, the 
compounds may be dissolved in water, polyethylene 
glycol, propylene glycol, ethanol, corn oil, cottonseed 
oil, peanut oil, sesame oil, benzyl alcohol, sodium 
chloride, and/or various buffers. Other adjuvants and 

25 modes of administration are well and widely known in 
the pharmaceutical art. 

The pharmaceutical compositions useful in the 
present invention may be subjected to conventional 
pharmaceutical operations such as sterilization and/or 

30 may contain conventional pharmaceutical adjuvants such 
as preservatives, stabilizers, wetting agents, 
emulsifiers, buffers, etc. 

The general synthetic sequences for preparing the 
compounds useful in the present invention are outlined 

35 in Schemes I -XXI. Both an explanation of, and the 
actual procedures for, the various aspects of the 
present invention are described where appropriate. The 
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following Schemes and Examples are intended to be 
merely illustrative of the present invention, and n t 
limiting there f in either scope or spirit. Those with 
skill in the art will readily understand that known 
5 variations of the conditions and processes described in 
the Schemes and Examples can be used to synthesize the 
compounds of the present invention. 

Unless otherwise indicated all starting materials 
and equipment employed were commercially available. 
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Scheme I describes a synthesis of a pyridyl 0- 
aminoacid which can be used to synthesize c mpounds of 
the present invention wherein R 1 is pyridyl. The 
reacti n can be modifi d using c nventi nal meth dology 
to prepare other aromatic, alkyl or heterocyclic 
substituted 0-amino acids by substitution of the 
pyridyl carboxaldehyde with any other appropriate 
aldehyde. Briefly, in Scheme I to pyridine- 
carboxaldehyde in isopropanol is added ammonium acetate 
followed by malonic acid. The reaction mixture is 
stirred at reflux, the resulting precipitate filtered 
and washed with hot isopropanol and dried to yield 3- 
amino-3-(3-pyridyl) propionic acid. The ethyl ester is 
synthesized by heating this acid in excess ethanol in 
the presence of excess BC1 gas. 

Additionally, /3-amino acids which are useful in 
the present invention are accessible through modified 
Knoevenagel reactions (Secor, H.V. ; Edwards, W.B.J. J. 
Qrg r Chem, 1979, 44, 3136-40; Bellasoued, M. ; Arous- 
Chtar, R. ; Gaudemar, M.J.; J. Oraanom etai. ch*™. 1982# 
231, 185-9) , through Reformatski reaction with Schif f 
bases (Furukawa, M. ; Okawara, T. ; Noguchi, Y. ; 
Terawaki, Y. Chem. Pharm. Bull. 1978, 26, 260), Michael 
addition into an acrylic derivative (Davies, S.G.; 
Ichihara, O. Tetrahedron: lavmrnetry 1991 , 2 , 183-6; 
Furukawa, M. ; Okawara, TR.; Terawaki, Y. Chem. Ph„rm. 
Ball,., 1977, 25, 1319-25). More recent methods include 
the use of organometallic reagents in Pd or Zn mediated 
couplings (Konopelski, J.; Chu, K.S.; Negrete, G.R. j,. 
°rq» Chem t 1991, 56, 1355; Mokhallalati, M.K.; Wu, M- 
J.,* Prigden, L.N. Tetrahedr on Lett. 1993, 34, 47-50) to 
complement more traditional reactions such as reductive 
amination of /J-ketoesters. 

The racemic beta-alkyl beta amino esters can also 
conveniently be prepared from the corresponding beta 
lactam by treatment with anhydrous HC1 gas in ethanol. 
Th beta lactams were prepared from the corresp nding 
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alkene and chl rosuif nyl isocyanate (Szabo, W.A. 
Aldrlchimica Acta. 1977, 23 and references cited 
ther in) . The latter method is useful for the 
preparation of a and ^-substituted £-aminoacids. 
5 (Manhas, M.S.; Wagle, D.R.; Chong, J.; Bose, A.K. 
ffeterQcycleg, 1988, 27, 1755.) Another route to a- 
substituted £-aminoacids is the Raney Nickel reduction 
of cyanoacetic esters at temperatures ranging between 
20 and 80°C and at 20 to 100 ata pressure (Testa, E.; 

10 Fontanella, L. ; Pava, F. Fermaco Ed. Sei . r 1958, 13, 

152; Testa, E.; Fontanella, L. Annalen 1959, 625, 95). 
Also, a number of procedures are available for the 
preparation of 0-aminoacids by reduction of hydrazones 
of keto-acids (Gootijes, J.; Nomte, W.Th. Rec. Trav- 

15 fihsEU 1953, 72, 721), oximes (Anziegin, A.; Gulewivich, 
w - Z. Physiol. Cfhem- r 1926, 158, 32) and nitropropionic 
acids. Purification of final compounds is usually by 
reverse phase high performance liquid chromatography 
(RP HPLC) [High Performance Liquid Chromatography 

20 Protein and Peptide Chemistry, F. Lottspeich, A. 

Henscher, K.P. Hupa, (eds.) Walter DeGruyter, New York, 
1981] or crystallization. 
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SCHEME TT 



teocNH^-CQzH +CCO2- 



<D/-\ 
DMF 

(2) (A) + NMM in DMF 




CfcEt 



"Or" 



HCI/Dioxane 



CQzEt 



O 
(B) 




-2HCI 
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Scheme II is illustrative f meth dology useful 
for coupling an a-amino acid to the 0-amino acid 
comp unds prepared in Scheme I. The compounds thus 
pr pared are us ful f r coupling to substituted benzoic 
5 acid compounds to prepare the desired compounds of the 
present invention. Such methodology can be modified 
using conventional methodology to couple other 
aminoalkyl acids to the 0-amino esters prepared in 
Scheme I. 

10 Briefly, in Scheme II, to a solution of t-Boc- 

glycine in DNF is added N-methylmorpholine followed by 
isobutylchloroformate. In a separate flask, the 
substituted 0-amino ester in DMF is mixed with N- 
methylmorpholine. The two mixtures are combined and 

15 stirred at room temperature to yield 



The resulting product is deprotected using HCl/Dioxane 
to give (B) . 




O 
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Scheme III is illustrative of methodology useful 
for preparing the guanidinobenz ic acid portion of the 
present invention which can be used f r coupling to the 
gly-0-amino acid. This can als be accomplished using 
5 other appropriate guanidating reagents known to those 
skilled in the art for example using pyrazole- . 
carboxamidine*HCl (Aldrich) • The methodology of Scheme 
III can be modified using conventional techniques and 
methods to prepare alternate compounds useful for 

10 coupling to the 0-amino acids. 

Briefly, in Scheme III, to 3 , 5-dimethylpyrazole-l- 
carboxamidine nitrate in dioxane, water and DIEA, is 
added 3-aminobenzoic acid. The mixture is stirred at 
reflux, the precipitate filtered, washed and dried. 

15 The precipitate is then further slurried in water, 

acidified with HCl and concentrated. The solvent is 
removed and the residue slurried in ether and dried to 
yield 3-guanidinobenzoic acid hydrochloride (C) . 
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SCHEME TV 




1) UOH/H2O 

2) TFA 




(D) 

♦2TFA 
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Scheme IV illustrates methodology useful for 
coupling the guanidin benz ic acid (C) to the 0-amino 
ester (B) porti n f the d sired compounds of th 
present invention. Such methodology can be modified 
5 using conventional methods known to those having 
ordinary skill in the art. 

Briefly, in Scheme IV to the 3-guanidinobenzoic 
acid (C) (prepared in Scheme III) in DMP and N- 
methylmorpholine was added isobutylchlorof ormate. The 

10 reaction was stirred and a slurry of the 0-amino ester 
compound (B> (prepared in Scheme II) in DMF and N- 
methylmorpholine was added portionwise. The reaction 
was stirred, the precipitate filtered and washed with 
DMF. The DMP was removed. The resulting ester is 

15 dissolved in water , washed with ether and Li OH is added 
to the aqueous layer and stirred for approximately 1 
hour. The solution is treated with trif luoroacetic 
acid to pH=5 and the product purified by RPHPLC to 
yield the desired compounds* (D) . 
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SCHEME V 

Step A 

^CCfeH + R1CHO + NH/CtfcCCfe' 



H2I 




Q2H 



R30H 



CO2R3 



Ri 



HCIgas 
A 



H2N— c 

Ri HCI 
(E) 



Step B 



BOC-N- 



RB 



I 

Cf- CQ2H + CCQ2- 
, 2 /n 



(D 



C; M-CHi 



BOC— W 



DMF 

(2) (EX NMM in DMF 




02R3 



HCVDioxane 



O 

II 

HN-+CH — C 



I 

RB 



-NH— 

Ri 



CQ2R9 



HCI 



(F) 

** I R« is not H, akytation is performed at this point of the 
reaction using standard akytating procedures to form 

hn^r* -mci which can be used instead of (E) in the 
it* synthetic methods herein 
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SCHEME V fConyfl) 



St DC 




(A4J 
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SCHEME V f Confe'rti 
SteoCtewftn 
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Scheme V is illustrative f method logy useful for 
preparing various compounds of the present invention. 
Such method logy is more specifically defined in the 
f lloving examples and in Schemes I-IV. Such 
5 methodology can be modified by one skilled in the art, 
substituting known reagents and conditions from 
conventional methodology to produce the desired 
compounds. 

Specifically, in Scheme V, Step C: 
10 In the synthesis of intermediate benzoic acids 

(XI) through (A14), the starting amino ben2oic acids 




are either commercially available or 



can be converted to such amino benzoic acids via 
15 reduction of the corresponding nitro benzoic acid, 
which can be obtained commercially or syntheized by 
nitration of the appropriate benzoic acid, followed by 
reduction to the desired amino benzoic acid. These are 
all when R* is H. If R* is other than H, alkylation of 
20 the amino functionality can be achieved by conventional 
methodology. 

Furthermore, synthesis of intermediate (A2) can 
also be accomplished as disclosed generally in us 
3,202,660, starting with the appropriate amino benzoic 
25 acid. 
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>m=1-4 



used in the synthesis of intermediates (A3) , 



OM 



can be synthesized from 




and (Me) 3 OBF 4 in 



dichloromethane . 



5 




IH 



HC1 used in the synthesis of intermediate 



OMe 



(A4) , can be synthesized from Y 2 -CN and NeOH (1 
equivalent) and HC1 gas (1 equivalent) in heptane. 

All other reagents in Scheme V are either 
commercially available or readily synthesized by 

10 methodologies known by those skilled in the art. 

Coupling of the intermediates from Scheme V, step 
C [(Al) through (A14)] with the intermediate (P) (from 
Scheme V Step B) can be accomplished using other 
coupling reagents known to those skilled in the art in 

15 addition to the mixed anhydride method described in 
Scheme V step D, to give the final desired products. 
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Scheme VA is illustrative f methodology useful for 
th preparation f aldehydes (R 1 ) which are n t 
commercially available, and are used in the preparati n of 
0-amino acids as in Scheme V, step A. Such 0-amino acids 
5 are then further used to synthesize the compounds of the 
present invention as further exemplified in Scheme v, 
Steps A through D. 

Other such methodologies known to those skilled in 
the art are available and can also be used to synthesize 
10 aldehydes useful in preparing compounds of the present 
invention. 
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Scheme VI (A) repr sents an alternative method of 
synthesis of the comp unds of th Formula I. All 
reagents are either commercially available or are made 
via methods known t thos skilled in th art. 

The synthesis of 0-amino esters is as described 
for Compound (E) in Scheme V, step A. 

Alternative methods of coupling, guanidation or 
formation of ureas and thioureas can be used and are 
readily known to those skilled in the art. 

Scheme VI (B) represents another alternative 
synthesis of the compounds of the present invention. 
All reagents are either commercially available or are 
made via standard and known methodologies. 
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Schemes VII (A) and (B) are similar to Schemes 
VI (A) and (B) and provid additi nal methods of 
synthesis of compounds of the present invent i n. 
(Scheme VIIB being a more general scheme than Scheme 
VIIA.) As in Scheme VI, reagents and conditions are 
not restricted to those defined in these schemes but 
may be substituted for with alternative reagents known 
to those skilled in the art. 
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Scheme VIII is illustrative of the synthesis used 
t form group A in th general Formula I where A is an 
aminothiaz line r aminothiaz in . All starting 
materials and reagents are commercially available or 
are defined elsewhere in the enclosed Schemes and 
Examples* Alternative methods of coupling or 
alternative reagents and conditions may be employed as 
are known to those skilled in the art. 
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Schemes IX, X and XI are further examples of 
synthesis of particular compounds of the present 
invention. All starting materials and reagents ar 
commercially available or are disclosed in the present 
5 specification. Alternative methods, reagents and 

conditions can be employed by those skilled in the art. 
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Sen me XII 



F r c mp unds wherein 



5 1) R 1 - COjH 

(E) is the commercially available 

JCfeEt 

.HCI 



10 



2) 



15 



20 



25 



H2N— c~° 



CCfcEt 



/— CCfcEt \ 1) NMM 

BOCNH— + CCQ2 — ' . — — 



Re 



(commercially available) 



BOCNH- 



Dioxane/HCI / 

s< " ^ V 7 

0 * S « 8 



C^Et 

HCI 



((E) from Scheme V, Step A 

O p 
when Ri =jl . / K7 ) 

wherein HN^ denotes an amino acid, the amino acid 
Re 



30 being protected with the appropriate protecting groups. 

Additional methodologies for further R 1 groups are 
as follows: 
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SCHEME XII (cant* A} 



BOCi 



(cornnocia* 2 > AcOHftteOH 



available) 



CHjCI, 

OTCMmCLEtsN 



CO,Bn 

BOCNH— / Q 



"~~ \ if BOCNH—/ O 



o 



•8-C* 

o 



MCPBAorH*0* | HS — V, KjCQj, DMF 

70TC DMAP 



/ ^C0 2 Bn 
BOC-NH— ( 



i 

^-CQzBn 
NH— f 

V_ S -Y< 



MCPBA 
or 

HjCVHjOCHaCN 

(Y» = afcyt, aryt heterocycte 
afi optoonaGy substituted 

r ^CQ 2 Bn as defined in Formula I) 



BOCNH — f 

^-COjBn 

BOCNH— ( VHCVDkMMne 1°** 

\— S-yi y HjN— ( .HCI 

O ' ^ 1 



r ^CQ 2 Bn 




•whew: R1=— CH2S-Y1 



BOCNH— f ^ X — CHa^— V» 
1 — R— Y4 O 



0 



— CHrSOfc—Y* 



*These can all be further used as an intermediate such 
as (B) in the various Schemes used to exemplify the 
method of synthesis of the compounds of the present 
invention. 
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SCHEME XII (cont'dl 

In a similar manner, compounds f the present 
invention wherein R 1 is substituted alkyl can be 
synthesized in the following manner: 
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sqppffi ETTA 



Swam Ox r "OBn 

Be 



r^OE 



INudeopWte, 
e.g. MgXR 1 



r 01 



OBn HCKSoxane 



orTFA/CHzCb 



I 01 



f^OBn I 



HCVdiaxane 



B 



orTFA/CtfcCfe H 




OH 
jswemOx 



OBn 
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Scheme XII A utlines the synthesis of protected 
aspartyl aldehyd from aspartyl ale hoi prepared in 
Scheme XII using Swern oxidation pr cedures and 
elaboration of the aldehyde by reaction with a 
nucleophile, e.g., either a commercially available 
Grignard Reagent or a Grignard Reagent prepared by 
standard procedures, to afford the C-4, R,-substituted 
aspartyl alcohol derivative. The primary amine product 
may be prepared by removing the BOC group by employing 
standard acidic conditions to provide the intermediate 
0-amino acids (e.g. Scheme I) . The BOC protected C-4 
substituted alcohol may be converted to the keto- 
derivative by a second Swern oxidation followed by BOC 
removal to give the desired intermediate amine (e.g. 
Scheme I) • 
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To synthesize c operands wherein 




which is then treated in the same manner of further 
derivatization as exemplified in the previous schemes 
for: 
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Schene XIV represents the synthesis of 
aninohydr counarins (see J. Rico, Tett. Let. - 1994 . 35 , 
6599-6602) which are readily opened to f rm R 1 being an 
rthohydroxyphenyl m iety, further substituted by Z l . 
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o 




Couple to (H) from Scheme 
VB(B) using either DSC/NMM or 
BCF/NMM activation in DMF 




either a. NaOH or UOH in 
dioxane: H2O orTHF: H2O 
orCHaCNrHzO 
orb. Porcine liver esterase 
(PUE) in aqueous buffer or 
u c. aqueous add 




Z" is the same as defined in2« 
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Scheme XIV A represents th synthesis of 
aminohydrocoumarin esters from the aminohydr coumarins 
of Scheme XIV and subsequent coupling with 
intermediates (H) from Scheme VII (B) using either 
5 activation of (H) by DSC/NMM/DMF or IBCF/NMM/DMF 
followed by aminohydrocoumarin ester hydrochloride 
salt/NMM* Subsequent hydrolysis using standard 
conditions resulted in formation of the car boxy lie acid 
derivative. 
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SCHEME XIV B 




a. (TMSfeNli 
THF/-78°C to 0°C 



b. HCI/dioxans 




Couple to (H)from Scheme 
VB(B) using either DSC/NMM or 
BCF/NMM activation in DMF 




NaOH or LiOH in dioxane: 
H2O or THF: H2O or CH3CN: 
r H20 



CQ2H 
SH 




Z*o is defined the same as Z> 
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Scheme XIV B represents the synthesis of 4- 
aminohydrothioc umarin from thiocoumarins. 
Thiocoumarins are readily prepar d according to J.A. 
Panetta and H. Rapoport, J. Pro. Chen.. i» 8 2, 47, 2626- 
5 2628 and references cited therein and may be converted 
to the 4-aminohydrothiocoumarin derivative according to 
the general procedure of Scheme XIV. Coupling of the 
aminohydrothiocoumarin to intermediate (E) from Scheme 
VII (B) can be achieved using methodology similar to 
10 Scheme XIV and XIV A. Hydrolysis to give the 

carboxylate-thiol product is readily achieved using a 
base (e.g. LiOH or NaOH) in an aqueous organic solvent. 
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Scheme XVI represents an alternate synthesis of the 
c mpounds f the present invention wherein A is 
represented by cyclic guanidines. Alternate reagents and 
materials known t tbse skilled in the art can be 
substituted appropriately as readily recognized by one 
skilled in the art to produce the desired compounds. 
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Schem XVII depicts methods of synthesis wherein A is 
represented by a 5 or 6 meabered cyclic guanidine. 

AA thr ugh PF can be hydrogen r the additional 
substitu nts as defined above where A is a dinitr gen 
5 heterocycle, provided the appropriate substituted diamine 
is either commercially available or can be readily 
synthesized by one skilled in the art. 
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Schemes XVIII-XX represent synthesis of potential 
pro-drugs where either n or tw of the guanidin 
nitrogens are derivatized with a potentially labil 
functionality. Thes methods are intended to be merely 
5 illustrative of methodology for preparing the compounds of 
the present invention , and not limiting thereof in either 
scope or spirit. Other methodologies, reagents and 
conditions known to those skilled in the art may be 
employed to synthesize the compounds of the present 
10 invention. 
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Scheme XXI further illustrates examples of potential 
pro-drugs or activ entities of compounds of the present 
invention. 

In particular, Schem XXI illustrates the synthesis 
5 of N-hydroxy or N-alkoxy analogues of cyclic and acyclic 
guanidine compounds. 

The cited references provide synthetic details of the 
appropriate derivatization of the anilines exemplified in 
Scheme VIB. 
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Examnle x 



Preparation of benzyl-3-N-t-B c-amino-4-hydr xy-(3S)- 
butyrate 



N-t-Boc-L-aspartic acid, 0-benzyl ester (75 g, 20 
mmol) was dissolved in TOP (30 ml) and added dropwise 
over a period of 30 minutes to BH,-THP (400 ml, 40 mmol) 
at 0°C under a N 2 atmosphere. After the solution was 

15 stirred for 2.5 hours at 0»C, the reaction was quenched 
with 10% acetic acid in MeOH (50 ml) , and the solvent 
was evaporated. The residue was dissolved in ether 
(200 ml) and washed with IN HC1, saturated l^CO,, water 
and dried over MgS0 4 . The product was isolated by 

20 removal of the solvent in vacuo (mp 56-57°C from 

isopropyl ether/hexane) . 'H-NMR (dj-DMSO) S 1.4 (s, 
9H), 2.68 (d, 2H, J=6 Hz) , 3.82 (d, 2H, J-5 Hz), 4.01 
(m, 1H), 5.16 (s r 2H), 5.21 (bs, 1H) , 7.37 (bs, 5H) . 



5 



©OC-NH 0 




10 



25 
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Preparation f benzyl-3-amino-4- (anthranilate) - (3S) - 
butyrate. 

5 




10 

Benzyl-3-N-t-Boc-axaino-4-hydroxy- ( 3S ) -butyrate 
fre»m Example A (10 g, 32 mmol) was dissolved in 
dimethylformamide (50 ml) followed by triethylamine 
(4.4 g, 46 nmol). Isatoic anhydride (5.0 g, 3 mmol) 

15 was added and the solution vas stirred for 24 hours at 
25 °C. After the reaction (monitored by RPHPLC) was 
complete, water was added and the product extracted 
with ethyl acetate (100 mL) and dried over NajSO,. Upon 
evaporation of solvent 12 g of a yellow oil was 

20 obtained. To this oil, was added dioxane (20 mL) 

followed by 4N HC1 in dioxane (20 mL) . The reaction 
was left to proceed for 4 hours, ether was added and an 
oily mass separated from the solution. Ether was again 
added to the oily mass and decanted. This procedure 

25 was repeated two times. Ether was added to the semi 
solid and stirred vigorously for 16 hours. A white 
solid was obtained having MS and NMR consistent with 
the proposed structure. 



30 
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EftgfflpAe BB 

Preparati n of 3-nitr benzoyl glycine: 



5 




10 

Glycine (20 g, 266 mmol) was added to water (200 
mL), followed by potassium hydroxide (20 g, 357 mmol) 
and cooled to 0°C in an ice bath. To this solution was 
added 3-nitrobenzoyl chloride (20 g, 108 maol) in 

15 acetonitrile (20 mL) drop-wise over a 10 minute period. 
After the reaction was complete (3-4 hours) 
concentrated hydrochloric acid was added until pH « 2 
followed by saturated aqueous MaCl (75 mL) . The 
product was filtered, washed with water and air dried 

20 (22 g, 90% yield). 'H-NMR (d^-DMSO) 6, 3.92 (d, 2H, J = 
6.1) , 7.9 (t, 1H, J m 7.9), 8.3 (t # 1H, J * 5.6), 8.35 
(m, 2H), 8.69 (s, 1H), 9.25 (t, 1H, J » 7.2 Hz) . MS 
(FAB) m/e 231.0 (M+Li+). 
Elemental Analysis 

25 CjHiNjO, Calc'd.: C, 45.89 H, 4.25 N, 9.92 

Found: C, 45.97 H, 4.44 N, 10.11 
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Example g 



10 



15 



20 



25 



Preparation f N-[2-[ [ (3-nitrophenyl)carbonyl)amin 
x ethyl] -0-alanin , ethyl ester 



N,N'-Disuccinimidyl carbonate (14 g, 5.5 mmol) was 
added to 3-nitrobenzoyl glycine (10 g, 4.5 mmol) of 
Example BB in dry dimethylformamide (30 mL) followed by 
N, K-dimethylaminopyridine (200 mg) . After » period of 
1 hour beta-alanine ethyl ester hydrochloride (7 g, 4.6 
mmol) in 20% aqueous potassium carbonate (50 aL) was 
added in one portion. After complete reaction the 
product was collected by filtration (14 g, 97% yield) . 
'H-NMR (dj-DMSO) *, 1.18 (t, 3H, J - 7.2 Hz), 2.46 (t, 
2H, J - 7.0), 3.34 (q, 2H, J, = 6.7 Hz, J 2 = 12.6 Hz) , 
3.87 (d, 2H, J - 5.9 Hz), 4.05 (q, 2H, J, - 7.4 Hz, J 2 = 
14.2 HZ), 7.8 (t, 1H, J - 8.0 Hz) , 8.1 (t, 1H, J = 5.6 
HZ), 8.35 (m, 2H), 8.71 (s, 1H) , 9.22 (bs, 1H) . 

MS (FAB) m/e 324.2 (M+H+) . 
Elemental Analysis 

C|4H„H 3 0 6 Hfi CalCd. : C, 49.26 H, 4.99 N, 12.32 




Found: 



C, 49.42 H, 5.01 N, 12.21 
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Example P 



Preparation of methyl 3-[[(cyan imin ) (methylthio) - 
methyl ]amin ]benzoate 

5 



A stirred mixture of 3-aminomethylbenzoate (6.04 
g, 40 mM) and dimethyl N-cyanodithioiminocarbonate 

15 (11.96 g, 80 mM) in pyridine (70 mi) was heated at 

reflux under a nitrogen atmosphere for 2.5 hours. The 
reaction mixture was cooled to room temperature. On 
standing overnight at room temperature the title 
compound crystallized from the reaction mixture 

20 affording 6.2 g (two crops). The title compound was 
used without further purification in the proceeding 
examples. 



10 




NMR was consistent with the proposed structure. 
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Example E 

Pr parati n of methyl 3-[ [ (cyanoimin ) [ (phenylmethyl) - 
amino 3 methyl ] amino ] benzoate 




A stirred mixture of the compound from Example D 
(1.0 g) and benzylamine (440 mg) in ethanol (15 ml) was 
heated at reflux under a nitrogen atmosphere for 3 
hours. The reaction mixture was cooled to room 
temperature. On standing overnight at room temper ature 
a white solid was obtained and isolated by filtration 
(720 mg) . The crude filtrate was further purified by 
chromatography on silica (eluant; ethyl acetate /hexane, 
1:1) to afford the title compound (550 mg) as a white 
solid. 

NMR was consistent with the proposed structure. 
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Example F 



Preparation f methyl 3-[[<cyan imino) (methylamino) - 
methyl ]amin ]benzoate 



The title compound was prepared as described in 
Example E, replacing benzylamine with an equivalent 
amount of methylamine. The title compound was obtained 
as a white solid (55% yield) . 

NMR was consistent with the proposed structure. 



5 



H 
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Exaapl? g 



Preparation of m thyl 3- [[amino (cyan imino) methyl]- 
amino] benzoate 



Nc-^VSr^V C02Me 



H 

KJ 

10 A mixture of the compound from Example D (l.o g) 

and ammonium hydroxide (2 ml) in ethanol (20 ml) was 
heated at 70« in a sealed tube for 3.5 hours. The 
reaction mixture was cooled to room temperature and 
reduced to half its volume. After standing overnight 

15 at room temperature a white solid was obtained, which 
was isolated by filtration and washed with methanol. 
This afforded the title compound (389 mg) as a white 
solid. 

MMR was consistent with the proposed structure. 
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Example H 

Preparation f methyl 3-[[(cyan imino) (ethyl amino ) - 
methyl] amino] benz ate 

5 




The reaction was carried out as described in 
Example G except ammonium hydroxide vas replaced with 
an equivalent amount of ethyl amine. This afforded the 
title compound (78%) as a white solid. 

NMR was consistent with the proposed structure. 
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Example T 

Preparation of 3-[ [ (cyan imino) (phenylmethyl) amino )- 
methyl ] amino] benzoic acid 




To a stirred solution of the compound from Example 
E (250 mg) in THF (2 ml) and MeOH (2 ml) , lN-NaOH (2 
ml) was added. The reaction mixture was stirred at 
room temperature for 2 hours and concentrated in vacuo 
to afford a white solid. The residue was acidified by 
suspension in water followed by addition of 1N-HC1. 
The resultant solid was filtered, washed with diethyl 
ether and dried to afford the title compound (140 mg) 
which was used in subsequent examples without further 
purification. 

NMR was consistent with the proposed structure. 
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Example J 



Preparati n f 3-[ [ (cyan imino) (methylamin ) methyl]- 
amin ] benzoic acid 



The title compound was prepared as described in 
Example I except the compound of Example E was replaced 
with an equivalent amount of the compound of Example F. 
This afforded the title compound (87%) as a white 
solid. 

NMR was consistent with the proposed structure. 



5 
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Examnla if 



Preparation f 3- [[amino (cyan imino) methyl] amin ]- 
benz ic acid 

5 



The title compound was prepared as described in 
Example I except that the compound of Example E was 
replaced with an equivalent amount of the compound of 
Example C. This afforded the title compound (92%) as 
white solid. 

NMR was consistent with the proposed structure. 
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Example L 

Preparation f 3-[ [ (cyan imino) (ethylanin )methyl]- 
anino] benzoic acid 

NC ' J V^^ C02H 



10 



The title compound was prepared as described in 
Example I except that the compound of Example E was 
replaced with an equivalent amount of the compound of 
Example H. This afforded the title compound (81%) as 
15 white solid. 

NMR was consistent with the proposed structure. 
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Example M 

Preparation of a-guanidinohippuric acid HC1 




Step A, 

10 A solution of glycine (200 g) and KOH (200 g) in 

water (1000 ml) at o»c was treated dropwise with a 
solution of ffi-nitrobenzoyl chloride (100 g) in 
acetonitrile (100 ml). The reaction was allowed to 
warm to room temperature and was stirred for 4 hours. 

15 12N aqueous HC1 was added until pH <2. Th- reaction 
was allowed to stand overnight at room temperature. 
The resulting solid was filtered and washed with water 
(2 x 250 ml) and dried in vacuo at 60°C. 100 g of a- 
nitrohippuric acid was isolated. MS, 'H-NMR and CHN 

20 analysis were consistent with the desired product. 

step P 

A suspension of ffi-nitrohippuric acid (50 g) and 5% 
Pd/C (5 g) in methanol (200 ml) was subjected to 50 psi 
25 of H2. After 2 hours, the reaction was filtered. The 
resulting gray solid was washed with 2% aqueous HC1 (2 
x 250 ml) . The yellowish solution was lyophilized to 
give a-aminohippuric acid HC1 (30 g) . 

30 Step e 

A mixture of a-aminohippuric acid HC1 (io g) , NMM 
(12 ml) and lH-pyrazole-l-carboxamidine HC1 (8.3 g) in 
dioxane (80 ml) and water (20 ml) was refluxed for 6 
hours. The heat was removed and the reaction cooled to 
35 room temperature. Saturated aqueous NaCl (io ml) was 
added and the reaction mixture was filtered. The 
resulting solid was washed with dioxane (20 ml) 
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f llowed by aceton (20 ml) . The sain n color solid 
was diss lved in 1:1 CHjCNtf^O and treated with 20% 
aqu ous HC1 (pH <3) . The ly philized s lid, 
B-guanidinohippuric acid HCl (10 g) , had MS, 'H-NNR and 
CHN analysis that were consistent with the desired 
product. 
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Example K 

Preparation f m thyl 3-1 [ (cyanoiaino) [ (2- 
pyr idiny lmethy 1 ) amino ] methyl ) amino ] benzoate 




The title compound was prepared following the 
procedure described in Example E, replacing benzyl 
amine with an equivalent amount of 2-(aminomethyl)- 
pyridine. The title compound was obtained as a white 
solid (75% yield). 

NMR was consistent with proposed structure. 
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Example O 

Preparati n f 3-[ [ (cyanoimino) [ (2-pyridinylmethyl) - 
amino) methyl] am in ]benz ic acid 



Cs=N I 



10 




The title compound was prepared following the 
15 procedure described in Example 1 except that the 

compound of Example E was replaced with an equivalent 
amount of the compound of Example N. This afforded the 
title compound as a white solid (70% yield) • 

NMR was consistent with the proposed structure. 



WO 97/08145 



PCT/US96/13500 



- 104 - 

Example y 

Preparation of methyl 3-[[ (cyanoimino) [ (3- 
pyridinylmethy 1) amino ] methyl j aain ]benzoate 




The title compound was prepared following the 
procedure described in Example E, replacing benzyl 
amine with an equivalent amount of 3-(aminomethyl) - 
pyridine. The title compound was obtained as a white 
solid (70% yield). 

NMR was consistent with the proposed structure. 
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Example Q 

Preparation of 3-[[(cyan lain ) [ (3-pyridinylaethyl)- 
amino] methyl] amino] benzoic acid 

5 



10 




The title compound was prepared follov ing the 
procedure described in Example I except that the 
compound of Example E was replaced with an equivalent 
amount of the compound of Example P. This afforded the 
title compound as a white solid (65% yield). 

NMR was consistent with the proposed structure. 
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EXAMPLE R 

Pr parati n of 




To a stirred solution of DL-3 -amino- 3 -phenyl 
propionic acid (16.5 g, 0.1 M) , dioxane (160 ml) , water 
(40 ml) , and triethylamine (25 ml) were added di-tert- 
butyl dicarbonate (18.6 g, o.i sole). The reaction 

15 mixture was stirred at room temperature for 16 hours. 
The reaction mixture was concentrated in vacuo to 
afford an oily gum which was dissolved in ethyl 
acetate. The resulting solution was washed with water, 
saturated MaCl and water. The organic layer was 

20 separated, dried (Na,S0 4 ) and evaporated to afford the 
crude product (8.9 g) , which was taken up in the next 
step (Example S) without further purification. 

HMR was consistent with the proposed structure. 
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EXAMPLE S 

Pr paration of 



5 



10 




To a stirred solution of the compound from Example 
R (8.3 g, 30 mmole) in DMF (50 ml), KjCOj (10 g) and 
benzyl bromide (5.7 g, 30 mmole) were added. The 

15 reaction mixture vas stirred under a nitrogen 

atmosphere at room temperature for 16 hours. The 
reaction mixture vas diluted with water (400 ml) and 
extracted with ethyl acetate. The organic layer was 
separated and washed with water, 5% NaHCO,, water, dried 

20 (Na 2 S0 4 ) and concentrated in vacuo to yield the crude 

ester (8.5 g) . The title compound was used in the next 
step (Example T) without further purification. 

NMR was consistent with the proposed structure. 
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EXAMPLE T 

Preparation of 



5 



10 




To a stirred solution of the compound from Example 
S (2.0 g) in methylene chloride (20 ml), 
trifluoroacetic acid (20 ml) was added and the reaction 
15 mixture was stirred at room temperature for 16 hours. 
The reaction mixture vas concentrated in vacuto to 
afford 2.05 g of crude product , which was taken up in 
the next step (Example 0) without further purification. 

NMR was consistent with the proposed structure. 
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EXAMPLE tl 

Preparation of 



r 



HN — CH2 — C— NH — CH 
t-Boc 



o 



A stirred solution of N-t-Boc-Glycine (876 mg, 5 
mmole), methylene chloride (20 ml) , N-methylmorpholine 
(1.01 g) at 0*C, IBCF (690 lag) was added and the 
reaction mixture was stirred at 0°c for 15 minutes. 

15 The product of Example T (1.845 g) was added to the 
reaction mixture at 0»C. The reaction mixture was 
warmed to room temperature and was stirred for a 
further 6 hours. The mixture was washed with water, 
followed by saturated sodium bicarbonate solution and 

20 water, dried (Na^SOJ , and concentrated in vacuo to 
afford crude product (2.2 g) . The crude product was 
purified through a flash column using 
92.5:7:0.5/CHCl3:ethanol:im 4 OH as eluent to give the 
title compound (1*82 g) as an oil. 

25 HMR spectrum was consistent with the proposed 

structure. 
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EXAMPLE V 



Preparation f 



H2N — CH2 — C— NH — CH 




-TFA 



To a stirred solution of the product of Example u 
(1.8 g) and methylene chloride (20 ml) was added 
trif luoroacetic acid (12 ml) , and the reaction mixture 
was stirred at room temperature for 16 hou, «*. The 
mixture was concentrated in vacuo to afford crude 
product (1.7 g) as an oily gum, which was used in the 
next step (Example 132, Example 133, Example 134) 
without further purification. 
20 NMR was consistent with the proposed structure. 
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Example 1 



Preparation f (±) ethyl 0-[ [2-[ [ [3-[ (aain iminomethyl) - 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ] pyridine-3- 
propahoate, bis (trif luoroacetate) salt 





JUL 1 " ^ A 

H 

(RS) 
Step A 

15 To 3 -pyridine carboxaldehyde (300 ml) in 2- 

propanol (3 liters) vas added ammonium acetate (297 g) 
followed by malonic acid (398 g) . The reaction mixture 
vas stirred at reflux for 5 hours. The precipitate vas 
filtered while hot and vashed with hot isopropanol (2 

20 liters) . The resulting white solid vas then dried to 
yield DL-3-aaino-3-(3-pyridyl) propionic acid (220 g) as 
a white solid. 

MMR and MS were consistent with the desired 
product . 

25 

Step » 

DL-3-amino-3-(3-pyr idyl) propionic acid (220 g) 
from Step A was slurried in absolute EtOH (3.6 liters) . 
HC1 gas (one lecture bottle - % lb) was bubbled into 

30 the reaction while stirring over 40 minutes (slow 
exotherm to 61°C) . The slurry was then heated at 
reflux for 4 hours (a solution forms after l to 1.5 
hours) . The reaction mixture was cooled to 5°c in an 
ice bath. After stirring at 5°C for 1.5 hours, the 

35 resulting white precipitate was filtered and washed 
thoroughly with ether. After drying under vacuum at 
50°C, the yield of ethyl DL-3-amino-3-(3- 
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pyr idyl) propionate dihydrochl ride was 331,3 g as a 
white solid. 

NMR and MS were consistent with the desired 
product. 

5 

To ethyl DL-3-amino-3-(3-pyridyl) propionate 
dihydrochloride (220.6 g, 0.83 mole) from Step B in 
anhydrous THP (2 liters) and triethylamine (167.2 g, 
10 1.65 moles), N-t-BOC-glycine N-hydroxysuccinimide ester 
(225 g, 0.826 moles) (Sigma) was added in several 
portions at 5-10 °C (no exotherm) . The reaction mixture 
was stirred overnight at room temper attire. The 
resulting precipitate was filtered and washed with THF. 
15 The solvent from the filtrate was then removed under 

vacuum. The residue was taken up in ethyl acetate (2.3 
liters) . The ethyl acetate layer was washed with 
saturated sodium bicarbonate (2 x 900 ml) and HjO (3 x 
900 ml), dried over MgS0 4 and removed ' under vacuum. The 
20 residue was slurried overnight in 10% ethyl 

acetate/hexane (2.5 liters). The precipitate was 
filtered, washed with 10% ethyl acetate/hexane (l 
liter), then hexane, then dried to yield ethyl 0-[[2- 
[ [ (1,1-dimethylethoxy) carbonyl]amino] acetyl] amino]- 
25 pyridine-3-propanoate (233 g) as a white solid. 

NMR and MS were consistent with the desired 
structure. 

Ste? P 

Ethyl 0- [ [ 2 - [ [ ( 1 , l-dimethy lethoxy ) carbonyl ] amino] - 
acetyl] amino) pyridine-3-propanoate (from Step C) (232 
g, 0.66 mole) was dissolved in warm dioxane (l liter). 
After cooling to room temperature, 4M HC1 in dioxane 
(1.6 liters) (Aldrich) was slowly added. A white 
precipitate formed after several minutes and then 
turned to a thick goo. After 2 hours, the solvent was 
decanted off. The goo was slurried in ether and the 



30 



35 
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ether decanted off until a white s lid resulted. This 
vas dried under vacuum to yield ethyl /3-[ (2- 
aminoacety 1 ) amino ] pyr idine-3 -propanoate , bis 
hydrochloride salt (224.2 g) as a white hygroscopic 
5 solid. 

NMR and MS were consistent with the desired 
structure. 

Step p 

To 3 , 5-dimethylpyrazole-l-carboxamidine nitrate 
(6 g, 0.03 mole) (Aldrich) and diisopropylamine (3.8 g, 
0.03 mole) in dioxane (20 ml) and Kfi (10 ml) was added 
3-aminobenzoic acid (2.7 g, 0.02 mole). The reaction 
was stirred at reflux for 2.5 hours then overnight at 
room temperature. The resulting precipitate was 
filtered, washed with dioxane/HjO and dried. The 
precipitate was then slurried in H^o and acidified with 
concentrated HC1 until a solution formed. The solvent 
was removed under vacuum and the residue was slurried 
twice in ether (ether decanted off) . The product was 
dried under vacuum to yield 3-guanidinobenzoic acid 
hydrochloride (1.77 g) as a white solid. MS and NMR 
were consistent with the desired structure. 

25 Step F 

To the product from Step E (0.49 g r 0.0023 mole) 
and N-methylmorpholine (0.23 g, 0.0023 mole) in 
anhydrous DMF (8 ml) was added isobutylchloroformate 
(0.31 g, 0.0023 mole) at ice bath temperature. After 

30 stirring for 5 minutes at ice bath temperature, a 

slurry of the product from Step D (0.73 g, 0.0023 mole) 
and N-methylmorpholine (0.46 g, 0.0045 mole) in 
anhydrous DMF (8 ml) was added in one portion. The 
reaction mixture was stirred overnight at room 

35 temperature . The solvent was removed under vacuum on a 
78 °C water bath and the product was isolated by RPHPLC 
t yield (±)ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl)- 



10 



15 



20 
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amin ]phenyl ] carbonyl ] amino] acetyl ] amino) pyridine-3- 
pr panoate, bis(triflu roacetat ) salt (800 mg) as a 
hygroscopic white s lid. MS and NMR were c nsistent 
with th desired structure. 
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Example 2 

Preparation of (±)0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ) carbony 1 ] amino ] acetyl ] amino ] pyridine- 3 -propanoic 
5 acid, bis(trifluoroacetate) salt 



10 




To the product from Example 1 {700 mg, 0.001 
mole), in Hp (20 ml) was added LiOH (160 mg, 0.0038 
mole) . The reaction mixture was stirred for 1 hour at 
room temperature. After lowering the pH to *5 with 
20 TPA, the product was isolated by RPHPLC to yield (±)0- 
t [2-[[ [3-[ (aminoiminomethyl) amino] - 

phenyl ] carbony 1 ] amino ] acetyl ) amino ] pyridine- 3 -propanoic 
acid, bis (trif luoroacetate) salt (640 mg) as a white 
solid. MS and NMR were consistent with the desired 
25 structure. 
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Example 3 

Preparati n of (±) ethyl /&-[ [2-[ [ [3-[ (amin imin methyl)- 
amino] phenyl ] carbony 1 ) amino] acetyl ] amin ] - 
benzenepropanoate, trif luoroacetate salt 




The above compound was prepared according to the 
methodology of Example 1, substituting an equivalent 
amount of benzaldehyde for 3-pyridinecarboxaldehyde in 
Step A. 

NMR and MS were consistent with the desired 
structure. 



WO 97/08145 



PCT7US96/13500 



- 117 - 
Exanmla A 

Preparation f (±)j»-[[2-[[[3-[ (aminoiminomethyl)- 
amin ] phenyl ] carbony 1 ] amino ] acetyl ) amino ] benzene- 
5 propanoic acid, trifluoroacetate salt 



10 




To the product of Example 3 (0.37 g, 0.0007 mole) 
in HjO (10 ml) was added LiOH (80 mg, 0.002 mole). The 
reaction mixture was stirred at room temperature for l 
hour. The pH was lowered to =3 with TFA and the 
product was isolated by RPHPLC to yield 0-[[2-[[[3- 
[ ( amino iminomethyl) amino 1 phenyl ) carbony 1 ] - 
amino ] acetyl ] amino] benzenepropanoic acid , 
trifluoroacetate salt (280 mg) as a white solid. MS 
and NMR were consistent with the desired structure. 
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Example 5 



Preparation of (±)ethyl 0-[ [2-[ [ [3-[ ( amino iminomethyl)- 
amino ] phenyl ] carbony 1 ) amino ) acetyl ] amino ) - 1 , 3 - 
benzbdioxole-5-propanoate, trif luoroacetate salt 



The above compound was prepared according to the 
methodology of Example l, substituting the equivalent 
amount of piperonal (Aldrich) for 3-pyridinecarbox- 
aldehyde in step A. 

MS and NNR were consistent with the desired 
structure. 



(RANDS) 



r 

NH 
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Example 6 



Preparation f (±) 0- [ [ 2- [ [ [ 3- [ (aminoimin methyl) amino] - 
phenyl ] car bony 1 ) amin ] acetyl ) amino ] -l , 3 -benzodioxole-5- 
propahoic acid, trif luoroacetate salt 



To the product of Example 5 (0.35 g, 0.0006 mole) 
in HjO (40 ml) and CH,CN (5 ml) was added LiOH (70 mg, 
0.0017 mole). The reaction mixture was stirred at room 
temperature for 1 hour. The pH was lowered to =4.5 
with TFA and the product was isolated by RPHPLC to 
yield (±)0-[ [2-[ [ [3-[ (aminoiminomethyl)- 
amino ] phenyl] car bony 1] amino] acetyl] amino 3- 
benzodioxole-5-propanoic acid, trif luoroacetate salt 
(280 mg) as a white solid. MS and NMR were consistent 
with the desired structure. 





H 



(RANDS) 



0 
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Example 7 



Preparation of (±) ethyl 0-[ [2-[ [ [3-[ (amin imin methyl) 
amin ) naphthalen- l-y 1 ) car bony 1 ] amino] acetyl ] amino ) - 
pyr idine-3 -propanoate , bis ( trif luoroacetate ) salt 




(RACEMIC) 



Step A 

To methyl 3-nitro-l-naphthoate (2.5 g, o.Oll 
mole) (Aldrich) in MeOH/BjO (40 ml) (1:1) was added LiOH 
(1.8 g, 4 equivalents). The solution was stirred 

20 overnight at room temperature. The solvent was removed 
under a stream of N,. The residue was dissolved in HjO 
and the solution acidified with concentrated HC1. The 
resulting precipitate was filtered, washed with H,o and 
dried to yield 3-nitro-l-naphthoic acid (2.18 g) as a 

25 white solid. 

Step ft 

3-Nitro-i-naphthoic acid (1.77 g, 0.008 mole) was 
dissolved in a minimum of warm MeOH. 10% Pd/C (300 mg) 
was added and the reaction shaken on a Parr shaker 
under 50 psi Hj for 5 hours. The catalyst was filtered 
through celite and the solvent was removed under 
vacuum. The residue was dried to yield 3-amino-l- 
naphthoic acid (1.43 g) as a pink colored solid. 
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Step C 

T 3 , 5-dimethylpyrazole-l-carboxamidine nitrate 
(1.6 g, 0.008 mole) (Aldrich) and diisopropylethylamine 
(1.02 g, 0.008 mole) in dioxane (5 ml) and H,0 (2.5 ml) 
5 was added 3-amino-l-naphthoic acid (l g, 0.0053 aole). 
The reaction mixture was stirred at reflux overnight. 
The reaction was cooled to room temperature and the 
precipitate was filtered, washed with dioxane/HjO then 
dried. The precipitate was then slurried in Hp and 
10 acidified with concentrated HC1. The solvent was 

removed under vacuum on a 70°C water bath. The residue 
was slurried in ether 3 x (ether decanted off) , then 
dried under vacuum to yield 3 -guanidino-l -naphthoic 
acid hydrochloride (460 mg) as a white solid. 

15 

Step p 

To 3-guanidino-l-naphthoic acid hydrochloride (400 
mg, 0.0015 mole) and N-methylmorpholine (150 mg) in 
anhydrous DMP (8 ml) was added isobutylchloroformate 

20 (210 mg) at ice bath temperature. After stirring at 
ice bath temperature for 5 minutes, a slurry of the 
product from Example l, Step D (490 mg, 0.0015 mole), 
N-methylmorpholine (300 mg) and anhydrous DMF (6 ml) 
was added in one portion. The reaction mixture was 

25 stirred overnight at room temperature. The solvent was 
removed under vacuum on a 78 °C water bath. The product 
was isolated by RPHPLC to yield (±) ethyl /J-([2-[t[l- 
[ (amino iminomethyl) amino ) naphtha len-3-yl ) carbony 1 ] - 
amino ] acetyl ] amino ) pyr idine-3 -propanoate , 

30 bis (trifluoroacetate) salt (410 mg) as a white solid. 
NMR and MS were consistent with the desired 
structure. 
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Example n 

Preparation of (±)0-[ [2-[ [ [3-[ (aminoiminomethyl)- 
amin ] naphthalen-l-y 1 ) carbony 1 J amino] acetyl ] amino] - 
pyridine-3 -propanoic acid, bis (trifluoroacetate) salt 



10 




(RACEMC) 



15 To the product of Example 7, Step D (280 mg, 

0.0004 mole) in HjO (15 ml) and CH,CN (2 ml) was added 
(70 mg, 0.0016 mole) LiOH. The reaction mixture was 
stirred at room temperature for 1 hour. The pH was 
lowered to 5 with TFA and the product was isolated by 

20 RPHPLC to yield (±)0-U2-t([l-[ (aminoiminomethyl)- 
amino] naphthalen-3-yl ) carbony 1 ) amino] acetyl ] - 
amino] pyridine-3-propanoic acid, bis (trifluoroacetate) 
salt (240 mg) as a hygroscopic white solid. MS. and NNR 
were consistent with the desired structure. 
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Example 9 

Preparation of (±)ethyl 0-[ [2-[ [ [3-[ (4, 5-dihydro-lH- 
imidazol-2-yl)amin ] phenyl] car b nyl]amino]acetyl]- 
aminoJpyridine-3-propanoate, bis (trif luoroacetate) salt 



10 




Step A 

To 2-methylthio-2-imidazoline hydroiodide (14.6 g, 
15 0.06 mole) (Aldrich) and diisopropylethylamine (7.6 g, 
0.06 mole) in dioxane (40 ml) and HjO (20 ml) was added 
3-aminobenzoic acid (5.4 g, 0.04 mole). The reaction 
was stirred overnight at reflux. The solution was 
cooled in an ice bath and the resulting precipitate was 
20 filtered and washed with dioxane. The crude product 

was purified by RPHPLC to yield 3-(2-aminoimidazoline) - 
benzoic acid (800 mg) . 

Step B 

25 To the product from Step A (400 mg, 0.00125 mole) 

and N-methylmorpholine (130 mg, 0.00125 mole) in 
anhydrous DMF (8 ml) was added isobutylchloroformate 
(170 mg, 0.00125 mole). After stirring at ice bath 
temperature for 5 minutes, the product from Example l, 

30 Step D (410 mg, 0.00125 mole) and N-methylmorpholine 

(250 mg, 0.0025 mole) in anhydrous DMF (6 ml) was added 
in one portion. The reaction mixture was stirred 
overnight at room temperature. The solvent was removed 
under vacuum on a 79 «c water bath and the product was 

35 isolated by RPHPLC to yield (±)ethyl 0-[ [2-[ [ [3-[ (4,5- 
dihydro-lH- imidazol-2-y 1 ) amino ] phenyl J car bony 1 ] amino ] - 
acetyl] amino] pyridine-3-propan ate, 
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bis(triflu roacetate) salt (600 mg) as a hygroscopic 
white solid. MS and NHR wer consistent with the 
desired structure. 
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Example 10 

Preparation £ (±)0-[[2-[[[3-[(4,5-dihydr -lH-imidazol- 

2- yl) amino] phenyl ]carbonyl]amin ] acetyl ]amin ]pyridine- 

3- propanoic acid, bis(trif luoroacetate) salt 



10 




To the product of Example 9, Step B (450 mg, 
0.00068 mole) in H,0 (20 ml) was added LiOH (lio mg, 

15 0.0027 mole). The reaction mixture was stirred at room 
temperature for 1 hour. The pH was . lowered to 5 with 
TFA and the product was isolated by RPHPLC to yield 
(±)/3-[[2-[[[3-[ (4,5-dihydro-lH-imidazol-2- 
yl) amino ] phenyl ] carbony 1 ] amino) acetyl ) amino] -pyridine- 

20 3-propanoic acid, bis (trif luoroacetate) salt (250 mg) 
as a hygroscopic white solid. MS and HMR were 
consistent with the desired structure. 
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Example 

Preparati n of (±) ethyl 0-[t2-[[[3-[(3,4,5,6- 
tetrahydr -2H-azepin-7-yl) amin )phenyl)carbonyl]- 
amino] acetyl ] amino] pyridine- 3 -propanoate , 
bis (trif luoroacetate) salt 




Step ft 

To l-aza-2-methoxy-l-cycloheptene (3.67 g, 0.0288 
mole) (Aldrich) in absolute ethanol (20 ml) was added 3- 
aminobenzoic acid hydrochloride (5 g, 0.0288 mole), a 
solution quickly formed. The reaction mixture was 
stirred overnight at room temperature. The resulting 
precipitate was filtered, washed with ether and dried 
under vacuum to yield 3-(l-aza-2-amino-l-cycloheptene)- 
benzoic acid (4.9 g) . 

Step B 

To the product from Step A (0.5 g, 0.0019 mole) 
and N-methylmorpholine (0.19 g, 0.0019 mole) in 
anhydrous DMP (8 ml) was added isobutylchloroformate 
(0.25 g, 0.0019 mole) at ice bath temperature. After 
stirring at ice bath temperature for 5 minutes, a 
slurry of the product from Example 1, step D (0.6 g, 
0.0019 mole) and N-methylmorpholine (0.38 g, 0.0037 
aole) in anhydrous DMP (7 ml) was added in one portion. 
The reaction mixture was stirred overnight at room 
temperature. The solvent was removed under vacuum on a 
78 °C water bath and the product was isolated by RPHPLC 
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to yield the title compound (490 mg) . NHR and MS were 
consistent with the desired structure. 
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Example 12 

Preparation f (±) 0-[[2-[ [[3-[ (3,4,5,6-tetrahydro-2H- 
azepin-7-yl ) amino] phenyl J carbonyl ] amino ] acetyl ) amino ] - 
pyridine- 3 -propanoic acid, bis(trif luoroacetate) salt 

» H if H 

OXfn, 

(RACEMC) 

To the product of Example 11, step B (400 mg, 
0.00058 mole) in HjO (20 ml) was added LiOH (80 mg, 
0.0019 mole). The reaction mixture was stirred at room 
temperature for 1 hour. The pH was lowered to 4.5 with 
TFA and the product was isolated by RPHPLC to yield 320 
mg of t±) i»-[[2-[[[3-[(3 # 4 f 5 r 6-tetrahydro-2H-azepin-7- 
y 1) amino J phenyl ] carbonyl ] amino] acetyl ] amino ] pyr idine-3- 
propanoic acid, bis (trif luoroacetate) salt as a white 
solid. MS and NMR are consistent with the desired 
structure. 
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Preparation of (±)ethyl [2-[ [ [3-[ (3,4,5,6- 
t trahydr -2H-azepin-7-yl) amino] phenyl )carbonyl] amino ]- 
5 acetyl]amino]-l,3-benzodioxole-5-propanoate, TPA salt 



10 




TFA 



The above compound was prepared according to the 
15 methodology of Example 11 , substituting the equivalent 
amount of piperonal (Aldrich) for 3 -pyridine- 
carboxaldehyde in Example 1, Step A, in Example 11, 
Step B. 

MS and NMR were consistent with the desired 
20 structure. 
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Example 1* 

Pr paration of (±) M[2-[ [[3-[ (S^^S-tetaahydro^H- 
az pin-7-yl)amin ] phenyl ]carbonyl] amino) acetyl] amino ]- 
l,3-benzodioxole-5-propanoic acid, TFA salt 




To the product of Example 13 (0.46 g, 0.00091 
mole) in Hfi (10 ml) and dioxane (7.5 ml) was added LiOH 
(80 mg, 0.0018 mole). The reaction was stirred at room 
temperature for 2 hours. The pH was lowered to 5 with 

20 TFA and the product was isolated by RPHPLC to yield 
(±) 0~[ [2-[ [ [3-[ (3,4,5,6-tetrahydro-2H-azepin-7- 
yl) amino] phenyl ] carbonyl ] amino] acetyl ] amino] -1,3- 
benzodioxole-5-propanoic acid (440 mg) as a white 
solid. MS and NMR were consistent with the desired 

25 structure. 
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Example IS 



e 



10 



15 



Preparation f <±)/J-t[2-[[[3-[(3,4,5,6-tetrahydr -2H- 
azepin-7-yl ) amino] phenyl ] earbonyl ] amino ] acetyl ] amino] - 
benzenepropanoic acid, trif luoroacetate salt 



The above compound was prepared according to the 
methodology of Example 12, substituting the equivalent 
amount of benz aldehyde for 3-pyridinecarboxaldehyde in 
Example l, step A, and further used in Example 1, Step 
D as described in Example 11, Step B. 

MS and NMR were consistent with the desired 
structure. 
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Example 16 



Pr paration f (±) ethyl 0-[[2-[[[3-[ ( 3 ,4-dihydro-2H- 
pyrrol-5-y 1) amin ] phenyl J carbonyl ) amino) acetyl ) amino) - 
pyridine-3-propanoate, bis (trif luoroacetate) salt 



The above compound was prepared according to the 
methodology of Example 11, substituting l-aza-2- 
methoxy-l-cyclopentene* for l-aza-2 -aethoxy- l- 
cycloheptene in Step A. MS and NMR were consistent 
with the desired structure. 

* l-aza-2-oethoxy-l-cyclopentene was made as 

follows: To 2-pyrrolidinone (2.7 g, 0.033 mole) in 
CHjCl, (ioo ml) was added trimethyloxonium 
tetraf luoroborate (10 g) (Aldrich) . The reaction 
was stirred at room temperature for 2 days. 
Saturated NaHCO, was added and after shaking in a 
separatory funnel, the CHjCl, was separated and 
distilled off. l g of desired product was 
isolated by further distillation at atmospheric 
pressure collecting the portion boiling at *120°C. 





H 



(RACEMC) 
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Preparati n of [2-[ [ [3-[ (3,4-dihydr -2H-pyrrol-5- 
yl ) amino ] phenyl ) carbonyl ] amin ] acetyl 3 amino ] pyr idine-3- 
propanoic acid, bis(trif luoroacetate) salt 




To the product of Example 16 (380 mg, 0.00057 
mole) in H,0 (15 ml) was added LiOH (100 mg, 0.002 
mole). The reaction vas stirred at room temperature 
for 2 hours. The pH vas lowered to 5 with TFA and the 
product vas isolated by RPHPLC to yield 0-[[2-[[[3- 
[ (3 , 4-dihydro-2H-pyrrol-5-yl) amino] phenyl ] carbonyl ] - 
amino] acetyl] amino] pyr idine-3 -propanoic acid, 
bis (trif luoroacetate) salt (150 mg) as a white solid. 
MS and NMR vere consistent with the desired structure. 
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Example 18 

Preparation of (±) ethyl 0-[[l-[[[3- 
[ ( aminoiminomethyl) amin ] phenyl ]carbonyl) amino] -l- 
cyclopropyl ] carbonyl ] amino] pyridine- 3-propanoate , 
bis(trif luoroacetate) salt 




The above compound vas prepared according to the 
methodology of Example l, substituting an equivalent 
amount of 1- (N-t-Boc-amino) cyclopropane-N- 
hydroxysuccinimide car boxy late (Sigma) for N-t-BOC- 
glycine N-hydroxysuccinimide ester in Example i f 
Step c. 

MS and NMR were consistent with the desired 
structure. 
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Example 19 

Preparation of 0- [ [ 1- [ [ [ 3- [ ( aninoiminomethy 1 ) anin ]- 
phenyl) carbonyl ] amino) cycloprop-l-y 1 j car bony 1 ) amino) - 
pyridine-3-propanoic acid, bis (trif luoroacetate) salt 



10 




.2TFA 



To the product of Example 18 (220 mg, 0.00033 
mole) in HjO (15 ml) was added LiOH (60 mg, 0.0013 
mole) . The reaction was stirred at room temperature 
for 1.5 hours. The pH vas lowered to 3 with TPA and 

20 the product was isolated by RPHPLC to yield 0-l(l-[[[3- 
[ (aminoiminomethyl) amino ) phenyl] car bony 1) amino )- 
cycloprop-l-y 1 ] carbonyl ] amino ] pyr idine-3 -propanoic 
acid, bis (trif luoroacetate) salt (170 mg) as a white 
solid. MS and NMR were consistent with the desired 

25 structure. 
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Example ?n 

Preparation of (±)ethyl /J-[[2-[[[4-chloro-3-((3,4,5,6- 
tetrahydr -2H-azepin-7-yl) amino ) phenyl] car bony 1] amino] - 
acetyl]amino]pyridine-3-propanoate, bis TPA salt 



10 




(RACEMC) 

The above compound was prepared according to the 
methodology of Example 11, substituting an equivalent 
amount of 3-amino-4-chloro-benzoic acid hydrochloride 
(Aldrich) for 3-amino-benzoic acid hydrochloride in 
Example 11, step A. MS and NMR were consistent with 
the desired structure. 



WO 97/08145 



PCI7US96/13500 



- 137 - 
Example 21 

Preparation of (±) 0-[ [2-[[ [4-chloro-3-[ (3,4, 5,6- 
tetrahydro-2H-azepin-7-y 1) amino ] phenyl ] car bony 1 ) amino] - 
acetyl] amino] pyridine-3-propanoic acid, bis TEA Salt 



10 




(RACEMC) 

15 

To the product of Example 20 (150 mg, 0.0002 mole) 
in HjO (15 ml) was added LiOH (40 mg, 0.0008 mole). The 
reaction was stirred at room temperature for 1 hour. 
The pH was lowered to 3 with TFA and the product was 
20 isolated by RPHPLC to yield (±) 0-[ [2-[ [ [4-chloro-3- 
[(3,4,5, 6-tetrahydro-2H-azepin-7-yl) amino] - 
phenyl ] car bony 1 ] amino ] acetyl ) amino ] pyr idine-3 -propanoic 
acid (100 mg) as a white solid. MS and NMR were 
consistent with the desired structure. 
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Bkwrpi? 32 

Preparati n of (±) 0-[ [2-[ [ [3,5-bis[ (3,4,5,6- 
tetrahydro-2H-azepin-7-yl) amino] phenyl ] carbonyl) amino] - 
5 acetyl] amino ]pyridine-3 -propanoic acid, 
tris(trifluoroacetate) salt 



10 



15 




(RACEMC) . 

The above compound was prepared according to the 
methodology of Example 12, substituting an equivalent 
20 amount of 3 , 5-diaminobenzoic acid dihydrochloride (0.3 
equivalents) (Fluka) for 3-aminobenzoic acid 
hydrochloride in Example 11, Step A. MS and NNR were 
consistent with the desired structure. 
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Example 23 

Preparation of (±) ethyl 0-[ [2-[ [ [3-[ [imino- 
[ (phenylmethyl) amino] methyl] amino] phenyl] carbonyl] - 
5 amino] acetyl ] amino] pyridine-3-propanoate , 
bis(trifluoroacetate) salt 



10 



15 




1- ( 3-Carboxyphenyl) -2 -thiourea (5 g, 0.025 
mole) (Trans World Chemicals) in THF (75 ml) and CH 3 I 

20 (3.62 g, 0.025 mole) were stirred at reflux for 2 

hours. The solvent was removed under vacuum and the 
residue was slurried in ether (3X) , (the ether decanted 
off each time) to yield, after drying under vacuum, N- 
(3-carboxyphenyl) -S-methylisothiouronium hydroiodide 

25 (7.8 g) as a yellow solid. 

Step B 

To the product of Step A (1.5 g, 0.0044 mole) and 
diisopropylethylamine (0.57 g r 0.0044 mole) in H 2 0 (5 

30 ml) and dioxane (5 ml) was added benzylamine (0.48 g, 
0.0044 mole). The reaction mixture was heated at 
reflux for 6 hours. The reaction was cooled to room 
temperature and a precipitate formed. Dioxane (6 ml) 
was added and the slurry was stirred overnight at room 

35 temperature. The precipitate was filtered, washed with 
dioxane/H 2 0 / dried, slurried in Hp, and acidified with 
concentrated HC1. The s Ivent was removed under vacuum 
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and the residue was slurried in ether (3X; ether 
d canted ff each tine). After drying, i-(3- 
carboxyphenyl) -2-benzylguanidine hydrochl ride (800 mg) 
was is lated as a white solid. MS and NMR were 
5 consistent with the desired structure. 

Step Q 

The title compound was prepared according to 
Example l, step F, substituting an equivalent amount of 
10 the product from step B above for the product from 
Example l, step E in step P. MS and NMR were 
consistent with the desired structure. 
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Example OA 

Preparati n of (±) ^-[[2-[[[3-[[imino[ (phenyUnethyl)- 
amin Jmethyl) amino J phenyl ) carbonyl) amino] acetyl] amino] - 
5 pyridine- 3 -propanoic acid, bis (trif luoroacetate) salt 



10 



15 




To the product of Example 23, step C (330 mg, 
0.00045 mole) in HjO (20 ml) was added LiOH (80 mg) . 
The reaction was stirred at room temperature for 1 

20 hour. The pH was lowered to 3 with TFA and the product 
was isolated by RPHPLC to yield (±) 0-[[2-[[(3- 
[ [imino[ (phenylmethyl) amino ] methyl] amino] phenyl ]- 
carbonyl ] amino ] acetyl ) amino ] pyridine-3-propanoic acid , 
bis (trif luoroacetate) salt (330 mg) as a white solid. 

25 MS and NHR were consistent with the desired structure. 
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Example 25 

Preparation of (±) ethyl 0-[[2-[[[3- 
t (imin phenylmethyl)amino]phenyl)carbonyl]amino] acetyl] 
5 amino ]pyridine-3-propanoate, bis (trif luoroacetate) salt 



10 




15 Step A 

To ethyl benzimidate hydrochloride (3 g, 0.016 
mole)(Fluka) and (2.1 g, 0.016 sola) 

diisopropylethylamine in H,0 (15 ml) and dioxane (15 ml) 
was added 3-aminobenzoic acid (2.22 g, 0.016 mole) 

20 (Aldrich) . The reaction mixture was stirred at room 
temperature for 4 days. The resulting precipitate was 
filtered, washed with dioxane/BjO and dried. The 
precipitate was slurried in Hp and acidified with 
concentrated HC1. The solvent was removed under vacuum 

25 and the residue was slurried in ether. The ether was 
decanted off and the residue dried under vacuum to 
yield N- ( 3 -carboxypheny 1 ) benzamidine hydrochloride (700 
ng) as a white solid. MS and NMR were consistent with 
the desired structure. 

30 

Step B 

The title compound was prepared according to the 
methodology of Example l, step F, substituting an 
equivalent amount of the product from step A above for 
35 the product from Example l, step E in Step P. MS and 
NMR were consistent with the desired structure. 
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Example 26 

Preparation of (±) /J-[C2-[[[3-[(iinin phenylm thyl]- 
amino) phenyl ] carbonyl ] amino] acetyl ] amino] pyridine-3- 
propanoic acid, bis (trif luoroacetate) salt 




To the product of Example 25, Step B (240 mg, 
0.0034 mole) in HjO (20 ml) was added LiOH (50 mg) . The 
reaction mixture was stirred at room temperature for 35 
minutes. The pH was lowered to 3 with TFA and the 
product was isolated by RPHPLC to yield (±) /8-[[2-[[[3- 
[ ( iminopheny lmethy 1 ] amino ] phenyl ] carbonyl] amino] acetyl] 
amino] pyridine-3 -propanoic acid, bis (trif luoroacetate) 
salt (120 mg) as a white solid. MS and NMR were 
consistent with the desired structure. 
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Example 27 

Preparation f &-[ [2-[ [ [3-[ (aminoiminomethyl)amin ]- 
phenyl ] carbony 1 ] amino ) acetyl ] amin ]-3,5- 
dichlorobenzenepropanoic acid, trif luoroacetate salt 




The above compound was prepared according to the 
method of Example 2 substituting an equivalent amount 
of 3,5-dichlorobenzaldehyde (Aldrich) for 3- 
pyridinecarboxaldehyde in Example 1, step A. 
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Example 30 

Preparation of 0S-[ [2-[ [ [3-[ (3,4,5,6-tetrahydro-2H- 
az pin-7 -y 1 ) amino ] phenyl ] carbony 1 J amino ] acetyl ) amino ] - 
4-pentynoic acid, trifluoroacetate salt 




The above compound was prepared according to the 
method of Example 12, substituting an equivalent amount 
of ethyl 3-S-amino-4-pentynoate hydrochloride (J. Med. 
Chem. 1995, 38, 3378-2394) for ethyl DL-3-amino-3-(3- 
pyr idyl) propionate dihydrochloride in Example 1, step C 
and further used in Example 1, Step D as described in 
Example 11, step B. 
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Example 3d 



Preparation f 0s-[ [2-[ [ [3-[ [imino(l-pyrrolidinyl) - 
methyl ] amino ] phenyl ] carbonyl ) amino} acetyl ) amino ) -4- 
pentynoic acid, trifluoroacetate salt 



The above compound was prepared according to 
methodology of Example 24, substituting an equivalent 
amount of pyrrolidine for benzylamine in Example 23, 
Step B and an equivalent amount of ethyl 3-S-amino-4- 
pentynoate hydrochloride for ethyl DL-3-amino-3-(3- 
pyr idyl) propionate dihydrochloride in Example l, step c 
and further used in Example 1, step D as described in 
Example 23, Step C. 




TFA 
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Example 35 

Preparation f 0S-[ [2-[ [ [3-[ (aminoiminomethyl)amin ]- 
2,5, 6- tr if luoropheny 1 ) carbony 1 ] amino ] acetyl ) amino ] -4 - 
5 pentynoic acid, trif luoroacetate salt 




The above compound was prepared according to the 
methodology of Example 2, substituting an equivalent 
amount of ethyl 3 -S-amino-4 -pentynoate hydrochloride 
for ethyl DL-3-amino-3-(3-pyridyl) propionate 
20 dihydrochloride in Example 1, Step C and substituting 
an equivalent amount of 3-amino-2, 5, 6-trif luorobenzoic 
acid for 3-aminobenzoic acid in Example 1, Step E. 
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Example 36 

Preparati n of (±) /9-[[2-[£[3-[(amin iminomethyl) - 
amino j phenyl ] carbony 1 ] amino ] acetyl J amino 3-3,5- 
bis (trif luoromethy 1 ) benzenepropanoic acid , 
trifluoroacetate salt 




Preparation of ethyl (±) /»-[[2-[[[3- 

[ (amino iminomethyl) amino) phenyl] carbonyl ] amino] acetyl ] - 
amino ] -3 , 5-bis (trif luoromethy 1 ) benzenepropanoate . 

The above compound was prepared according to the 
methodology of Example 1, substituting the equivalent 
amount of 3 , 5-bis-trif luoromethy lbenzaldehyde (Aldrich) 
for 3-pyridinecarboxaldehyde in Step A. 

NMR and mass spectrometry were consistent with the 
desired structure. 

StSP B 

To 260 mg (0.00039 mole) of the product of step A 
above in H,o (25 ml) and CH,CM (10 ml) was added LiOH 
(41 mg, 0.00098 mole). The reaction was stirred at 
roam temperature for l hour. The pH was lowered to 3 
with TFA and the product was isolated by reverse phase 
prep HPLC to yield (after lyophilization) 210 mg of the 
title compound as a white solid. 

NMR and mass spectrometry were consistent with the 
desired structure. 
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Example 37 

Preparati n of (±) 0-C [2-[ [ [3-[ (aainoiminomethyl)- 
amin ] phenyl) carbonyl] amino] acetyl] amino) [1,1*- 
biphenyl]-4-propanoic acid, trifluoroacetate salt 




The above compound was prepared according to the 
methodology of Example 2, substituting an equivalent 
amount of 4-biphenylcarboxaldehyde for 3- 
pyridinecarboxaldehyde in Example l, step A. 
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Example 38 



10 



15 



20 



Preparati n f (±) ethyl /5-[[2-[[[3- 

[ (aminoiainomethyl) amino] -5- (trif luor methyl ) - 

phenyl ] carbonyl ] amino ) acetyl ) amino ] -3 , 5- 

bis (trif luorome thy 1) benzenepropanoate, trif luoroacetate 

salt 



The above compound was prepared according to the 
methodology of Example l, substituting the equivalent 
amount of 3 , 5-bis-trif luoromethylbenzaldehyde (Aldrich) 
for 3-pyridinecarboxaldehyde in Step A and substituting 
the equivalent amount of 3 -amino- 5- 
trifluoromethylbenzoic acid [which was synthesized by 
reduction of 3-nitro-5-trif luoromethylbenzoic acid 
(Lancaster) in ethanol with 10% Pd/C under 50 psi Hj for 
4 hours] for 3-aminobenzoic acid in Step E and stirring 
the resulting reaction mixture from Step E at reflux 
overnight instead of 2.5 hours. 

NMR and mass spectrometry were consistent with the 
desired . structure . 
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Example 39 



Preparation f (±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amin ) -5- (trif luoromethyl) ph ny l]carbonyl] amino] - 
acetyl] amino] -3 , 5-bis (trif luoromethyl) benzenepropanoic 
acid, trifluoroacetate salt 



To 600 mg (0.00082 mole) of the product of Example 
38 in 12 ml of H,0 and 12 ml of CH 3 CN was added 140 mg 
(0.0033 mole) of LiOH. The reaction was stirred at 
room temperature for 1.5 hours. • The pH was lowered to 
2.5 with TFA and the product isolated by reverse phase 
prep HPLC to yield (after lyophilization) 520 mg of (±) 
0-[ [2-[ [ [3-( (aminoiminomethyl) amino] -5- 
( trif luoromethyl ) phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 
3 , 5-bis (trif luoromethyl) benzenepropanoic acid, 
trifluoroacetate salt as a white solid. 

NMR and mass spectrometry were consistent with the 
desired structure. 




TFA 
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Example 40 

Preparation of 3S-t[2-[[[3-(amin carbonylanino) - 
phenyl)carbonyl]amino]acetyl]amin ]-4-pentynoic acid 




gtep A 

Ethyl 3 S-anino- 4 -pentynoa te hydrochloride was 
prepared using the method in J. Med, cha™ 1995 , M> 
3378-94. 

step B 

2 g s-aminohippuric acid in 5% aqueous HC1 (25 ml) 
was treated with urea (2 g) and the solution was 
refluxed for 4 hours. m-N-carbamoylaminohippuric acid 
was purified by HPLC (RP-CHjCN/HjO) and lyophilized to 
give 1.2 g of white solid. The MS was consistent with 
the desired product. 

stop. C 

A suspension of js-ureahippuric acid (1.2 g) in DMF 
(5 ml) and pyridine (5 ml) was treated with DSC 
(1.5 g) . a catalytic amount of DMAP was added and the 
reaction mixture was stirred for 3 hours. A solution 
of 3S-aminopentynoic acid, hydrochloride (0.8 g) and 
^CO, (0.7 g) in saturated aqueous NaHCO, (5 ml) was 
added to the reaction mixture. The resulting mixture 
was stirred overnight at room temperature. The 
reaction was diluted to 45 ml with 1:1 CH,CM:H,o and 
acidified with of trif luoracetic acid (5 ml) . The 
ester was purified by HPLC (RP-CH 3 CN/H,0) and a white 
solid (125 mg) was recovered after lyophilization. 
This material was then treated with 1:1 CHjCM^O (20 
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ml) and made basic (pH>l2) with LiOH. After complete 
reaction, the product was purified by HPLC 
(RP-CHjCN/HjO) and th d sired product (60 mg) was 
obtained. MS, 'H-NMR and CHN analysis were consistent 
with the desired product. 



WO 97/08145 



PCTAJS96/13S00 



- 154 - 

Example 41 

Preparation of (±) /3-[ [2-[[ [3-[ (amin iminomethyl) - 
aain ]ph nyljcarbonyl] amino] acetyl Jamino] naphthalene-i- 
propanoic acid, trifluoroacetate salt 




A mixture of freshly distilled 1- 
napthalenecarboxaldehyde (8.6 g), ammonium acetate 
(10.6 g) and malonic acid (5.7 g) in isopropyl alcohol 
(50 ml) was refluxed for 4 hours. The reaction was 
filtered while hot and washed with hot isopropyl 
alcohol (2 x 50 ml), washed with HjO (125 ml) and 
isopropanol (100 ml) and dried in vacuo at 40^C. 4.6 g 
of £s-aminonaphthalene-l-propanoic acid as a white 
solid was isolated. MS and 'H-NMR were consistent with 
the desired product. 

Step B 

A suspension of the product of step A (4.6 g) in 
methanol (100 ml) was treated with 4N HCl/dioxane (10 
ml) . The reaction was stirred overnight and the excess 
solvent was removed under reduced pressure. The oil 
was dissolved into 1:1 CHjCNtHjO and purified by HPLC 
(RP-CHjCN/HjO) . Methyl 0S-aminonaphthalene-l-propanoate 
(4.6 g) as a white solid was obtained. MS and 'H-NMR 
were consistent with the desired product. 
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Step C 

A suspension of a-guanidinohippuric acid HC1 (1.4 
g) in DMP (5 ml) and pyridin (5 ml) vas treated with 
DSC (3 g) and a catalytic amount of DMAP. The reaction 
5 vas stirred overnight at room temperature. The 

resulting solution vas treated vith a solution of the 
product of step B (1.7 g) and NMM (0.6 ml) in DMT (2.5 
ml) and pyridine (2.5 ml). The mixture vas stirred 
overnight at room temperature. The reaction vas then 

10 treated vith TFA and diluted to 50 ml vith 1:1 
CH 3 CN:H20. The solution vas purified by HPLC 
(RP-CHjCN/HjO) and (±) methyl 0S-[ [2-[ [ [3- 
[ ( aminoiminomethy 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ) - 
amino ] naphthalene- 1-propanoate (1.3 g) as a vhite solid 

15 vas obtained after lyophilization. MS and ! H-NMR vere 
consistent vith the desired product. 

Step P 

A solution of the product of Step C (0.5 g) in 1:1 
20 CH 3 CM:HjO (15 ml) vas treated vith LiOH until pH > 12. 
The reaction vas monitored by HPLC (RP-CHjCN/HjO) and 
vhen hydrolysis vas complete, the desired material vas 
purified by HPLC (RP-O^CN/H^O) • A vhite solid (0.3 g) 
vas recovered after lyophilization. MS, 'H-NMR and CHN 
25 vere consistent vith the desired product. 



WO 97/08145 



PCT/US96/13500 



- 156 - 
Example 42 

Preparation of (±) 3-[ [ [3-( (aminoiminomethyl)amin ]- 
phenyl )carbonyl] amino )-2-ox pyrrolidine-i-propanoic 
acid, trifluoroacetate salt 




Step A 

A solution of fi- (£e£t-butoxyceurbonyl) -L-methionine 
(6.2 g) in DMF (25 ml) and pyridine (25 ml) was treated 
with DSC (9.6 g) and a catalytic amount of DMAP. After 
4 hours, a solution of 0-alanine ethyl ester HC1 (3.8 
g) and XjCO, (3.5 g) in saturated aqueous NaHCO, (25 ml) 
was added. The reaction mixture was stirred overnight 
at room temperature. The excess solvent was removed 
under reduced pressure and purified by HPLC (RP- 
CH 3 CN/HiO) . N-[2-[[ (i, 1-diaethylethoxy ) carbonyl] - 
amino] -4- (methylthio) -1-oxobutyl j-0-alanine, ethyl 
ester (7.0 g) as a colorless oil was obtained. The oil 
was confirmed as the desired product by MS and used 
without further purification. 

Step p 

6.5 g of the oil from Step A was dissolved in DMF 
(25 ml) and treated with CH 3 I (5.0 ml). After 
approximately 1 hour, NaH (0.50 g) was added, followed 
by further addition of NaH (0.50 g) . The reaction was 
treated with HjO (25 ml) and EtOAc (200 ml) . The 
organic layer was washed with additional HjO (3 x 25 
ml), saturated aqueous HaCl (1 x 25 ml) and dried over 
NaS0 4 . The excess solvent was removed under reduced 
pressure to give 4 g of 
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as a tan semi-solid. MS was consistent with the 
structure and the product was used without f urther 
purification. 

10 

StSP C 

A solution of the product of Step B (4 g) in 
ethanol (50 ml) was treated with 4N HCl/dioxane (20 
ml) ♦ The excess solvent was removed under reduced 
15 pressure. The crude solid was purified by HPLC 

(RP-CHjCN/HjO) . 20% aqueous HC1 (10 ml) was added and 1 
g of ethyl 3-amino-2-oxopyrrolidine-l-propanoate was 
obtained as a white solid after lyophilization. MS was 
consistent with the desired product. 

20 

step P 

A solution of E-guanidinobenzoic acid HC1 (0.7 g) 
in DMF (3 ml) and pyridine (3 ml) was treated with DSC 
(0.8 g) and a catalytic amount of DMAP. After 3 hours 

25 a solution of the product of Step c (0.7 g) in H 2 0 (3 
ml) with an equal molar amount of KjCO, was added. The 
reaction was stirred overnight at room temperature. 
The desired ester was isolated by HPLC (RP-CH 3 CN/H 2 0) . 
The white solid (100 mg) was treated with HjO (10 ml) 

30 and made basic with LiOH (pH>12). After 2 hours, the 
desired product was isolated by HPLC (RP-CHjCN/Hp) and 
lyophilized. 75 mg of (±) 3-[ [ [3-[ (aminoiminomethyl)- 
amino] phenyl ] carbonyl ] amino ] -2-oxopyrrolidine-l- 
propanoic acid, trif luoroacetate salt as a white solid 

35 was obtained. MS, 'H-NMR and CHN analysis were 
consistent with the desired product. 



WO 97/08145 



PCT7US96/13500 



- 158 - 
Example 43 

Preparation of 3R- ( [ 2- [ [ ( 3- [ (aminoiminomethyl) amino] - 
phenyl ]carbonyl]amin ] acetyl ] amino ] -4-pentyn ic acid, 
hydrochloride salt 




Step A 

Ethyl 3- (N- (tert-butoxy car bony 1) amino) pent-4-ynoic 
ester (3 g) fj. Med. PhA». r 1995, 38# 3373-943 in CHjCl, 
(60 ml) at 0»C was. treated with TPA (30 ml). The 
reaction was stirred for 3 hours. The excess solvent 
was removed under reduced pressure and a yellow oil 
(3.3 g) was obtained. The oil was confirmed as the 
desired product by MS. 

StBP B 

A solution of a-guanidinohippuric acid HC1 (3.3 g) 
in DMP (12 ml) and pyridine (12 ml) was treated with 
DSC (6.1 g) and a catalytic amount of DMAP. After 3 
hours, a solution of crude product (3.3 g) from Step A 
in saturated aqueous NaHCpj (12 ml) was added. The 
reaction was stirred overnight at room temperature. 
The excess solvent was removed under reduced pressure. 
The resulting solid was treated with TFA and 1:1 
CHjCNtRy). The product was isolated by HPLC (RP- 
CHjCN/HjO) to yield ethyl 3R-[[2-[[[3- 
[ (aminoiminomethyl) amino ] phenyl] car bony 1 ] amino] acetyl] - 
amino] propynoate trifluoroacetate salt (3 g) as a white 
solid. MS and 'H-NMR were consistent with the desired 
product. 
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Step C 

The product of Step B (3 g) was dissolved in 1:1 
CH,CN:H^> (50 al) and treated with LiOH (pH>i2> . After 
4 hours the reacti n was acidified with TFA and the TFA 
5 salt of the desired product was isolated by HPLC (RP- 
CHjCN/HjO). The lyophilized solid (2.5 g) was slurried 
with 1:3 CHjCH:H,0 (100 Hi) and ion exchange resin, AG 
2-X8 chloride form (BioRad) (50 g) . The mixture was 
filtered and treated with 20% HC1 (5 ml) . The clear 
10 solution was lyophilized and the resin exchange process 
was repeated. The desired product (2.2 g) was 
obtained. MS, , H-HMR and CHNC1 were consistent with the 
desired product. 
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Example At 

Pr parati n of 3S-([2-([[3-([ ((phenylmethyl) amino] - 
earbonyl ] amino] phenyl ] carbonyl ] amin ] acetyl ] amino ] -4 - 
pentynoic acid 




step a 

B-Aminohippuric acid HC1 (20 g) in CH,CN (ioo ml) 
was treated with benzyl isocyanate (16 ml) . The 
reaction was treated with 5% aqueous HC1 (400 ml) , 
filtered and washed with Hp (50 ml) to give 21 g of 
B-(benzylurea)hippuric acid. The MS and 'H-NMR were 
consistent with the desired product. No further 
purification was done. 



Ethyl 3S- ( [ 2- [ [ [3- ( [ [ (phenylmethyl) amino) - 
carbonyl ] amino ] phenyl] carbonyl ] amino] acetyl ] amino] -4- 
pentynoate was prepared using the method in Example 40 
substituting an equal molar amount of a- 
(benzylurea)hippuric acid for m-ureahippuric acid. 
The desired ester was purified by HPLC (RP - CH,CN/H,0) 
to give 1.2 g as a white solid. The MS and 'H-NMR were 
consistent with the desired ester. 

Step C 

A solution of ethyl 3S-( [2-[[[3-([[ (phenylmethyl ) - 
amino]carbonyl]amino]phenyl]carbonyl)amino]acetyl] - 
amino] -4-pantynoate (l.o g) in 1:1 CH,CN:H,0 (20 ml) was 
treated with KOH ( P H>12) . After 4 hours the reaction 
was acidified with TFA and purified twice by HPLC 
(RP-CHjCN/HjO) . A white solid (300 mg) was obtained. 
MS, 'H-NMR and CHN were c nsistent with the desired 
product. 
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Example 45 



10 



15 



20 



Pr paration of 3S-[[2-[[[3-[(amin iminomethy 1) amino ] - 
phenyl ) car bony ljamin ]acetyl]amin ]-4-pentyn ic acid, 
hydrochloride salt 



The product of Example 58 (6 g) was dissolved in 
l:l CH,CN:H,0 (75 ml) and treated with KOH. The pH was 
maintained greater than 12 by addition of KOH. After 4 
hours the reaction was acidified with TPA and purified 
by HPLC (RP-CHjCN/HjO) . The TFA salt (4.2 g) was 
obtained after the appropriate fractions were 
lyophilized. The solid was slurried in 1:1 CHjCNiHjO 
(100 ml) and treated with ion exchange resin AG 2-X8 
chloride form (BioRad) (50 g) . The mixture was 
filtered and treated with 20% HC1 (5 ml) . After 
lyophilization the resin exchange was repeated. The 
desired product as the HC1 salt (3.5 g) was obtained. 
MS, 'H-NMR and CHNC1 were consistent with the desired 
product. 



0 
II 
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Example 46 



Preparation of j8-[[2-[[[3-(anin carbonylaain )phenyl]- 
carbonyl] amino] acetyl] amin ]pyridine-3-pr pan ic acid, 
hydrochloride salt 



Orea (4 g) and ethyl 0-[ [2-[ [ (3-aminophenyl)- 
carbonyl]amino]acetyl]amino)pyridine-3-propanoate 
trifluoroacetate salt (4 g) were dissolved in 20* 
aqueous HC1 (50 ml) and refluxed for 6 hours. The 
reaction was made basic with KOH (pH>l2) . After 4 
hours the reaction was acidified with TPA and purified 
by HPLC (RP-CHjCN/HjO) . The white solid was dissolved 
in 1:1 CHjCNrHjO (100 ml) and subjected to the resin 
exchange described in Example 43, Step C. 
Lyophilization gave the desired product (3.2 g) . MS, 
'H-NKR and CHNC1 were consistent with the desired 
product. 




OH 
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Example 47 

Pr parati n of (±) 0- [£2-[[[3-[ [ [ (phenylmethyl) amino] - 
car bony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino J - 
5 pyridine-3-propanoic acid, hydrochloride salt 



10 



15 




The product of Example 48 (5 g) was dissolved in 
1:1 CH,CN:H,0 (75 ml) and treated with KOH. The pH was 
maintained greater than 12 by addition of KOH. After 4 

20 hours the reaction was acidified with TFA and purified 
by HPLC (RP-CH,CN/HjO) . The TFA salt (4.5 g) was 
obtained after lyophilization. The solid was slurried 
in 1:1 CHjCNtHjO (ioo ml) and ion exchange resin, AG 2- 
X8 chloride form (BioRad) (50 g) . The mixture was 

25 filtered and treated with 20% HC1 (5 ml) . After 

lyophilization the resin exchange process was repeated. 
The desired product (4.1 g) was obtained as a white 
solid. MS, 'H-NMR and CHNC1 were consistent with the 
desired product. 

30 
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Example 48 

Preparation f (±) ethyl 0-£[2-[[[3-[[[(phenymethyl)- 
amino ] carbony 1 ] amino ) phenyl ) carbony 1 J amino ] acetyl ] - 
amino]pyridine-3-propanoate, hydrochloride salt 




A solution of B-nitrohippuric acid (5.6 g) in DMF 
(25 ml) was treated with DSC (9.6 g) and a catalytic 
amount of DMAP. After 5 hours, a solution of ethyl 3- 
amino-3-(3-pyridyl)propanoate 2HC1 (8 g) and KjCO, (2 g) 
in saturated aqueous NaHCO, (25 ml) was added. The 
reaction mixture was stirred overnight at room 
temperature. H,0 (25 ml) was added and the mixture was 
filtered. The resulting solid was washed with H,0 (25 
ml), slurried with CH,CN (25 ml) and filtered. Ethyl 
0-tt2-[[(3- 

nitrophenyl ) carbonyl ] amino ] acetyl ] amino J pyr idine-3 - 
propanoate (6.5 g) was obtained as a white solid. MS 
was consistent with the desired product. 

Step B 

A suspension of the product of Step A (6.5 g) and 
5% Pd/C (0.6 g) in HjO (50 ml) and ethanol (50 ml) was 
subjected to 50 psi Hj for 3 hours. The mixture was 
filtered through a celite pad and the excess solvent 
was removed under reduced pressure. The resulting oil 
was treated with CH,C1, and the solvent was again 
removed under reduced pressure. Ethyl 0-[[2-[((3- 
aminophenyl) carbonyl] amino) acetyl] amino] pyr idine-3- 
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propanoate (5.8 g) was rec vered as a tan foam. MS and 
'H-KMR were consistent with the desired product. 

5 A solution of the product of Step B (1.9 g) in 

CH,CM (5 ml) was treated with benzyl isocyanate (0.8 
ml). After 1 hour benzyl isocyanate (0.1 ml) was added 
to complete the reaction. After 0.25 hour the reaction 
was treated with HjO (50 ml) . The resulting viscous oil 

10 was dissolved in CH,CN and was acidified with TPA. The 
solution was purified by HPLC (RP-CHjCN/HjO) and 
lyophilized. The white solid was repurified by HPLC 
(RP-CHjCN/H 2 0) and treated with 20% HC1 (5 ml) . The 
desired product (1.3 g) was obtained as a white solid. 

15 MS, 'H-NKR and CHNC1 were consistent with the desired 
product. 
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Preparation of (±)ethyl 0-[ [2-[ [ [3-[ (aminoimin methyl)- 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ] furan-3- 
5 propanoate, trif luoroacetate salt 



10 




step A .TFA 

A suspension of 3-furancarboxaldehyde (8.6 ml), 
ma Ionic acid monoethyl ester (15.8 g) and ammonium 

15 acetate (9.6 g) in isopropyl alcohol (200 ml) was 

heated to reflux under nitrogen. After 5 hours, the 
excess solvent was removed under reduced pressure and 
the semi-solid was treated with H^O (250 ml) and 
acidified to pH 2 using 12N HC1. The aqueous layer was 

20 washed with CHjClj (2 x 100 ml) • The aqueous layer was 
neutralized to pH >9 with KjCO,. The product was 
extracted with CH 2 C1 2 (2 x 100 ml) . The organic layer 
was dried over NajSC^ and the excess solvent was removed 
under reduced pressure to give ethyl 0- amino fur an- 3- 

25 propanoate (5 g) as a golden oil. The MS and 'H-NMR 
were consistent with the desired product. 

A solution of m-guanidinohippuric acid HC1 (1.4 g) 
30 in DMP (5 ml) and pyridine (5 ml) was treated with DSC 
(1.9 g) and a catalytic amount of DMAP. After 5 hours, 
to a solution of the product of Step A (1.2 g) in CK,CN 
(1 ml) was added saturated aqueous NaHCO, (1 ml) . The 
mixture was stirred overnight at room temperature and 
35 purified by HPLC (RP-CHjCN/HjO) . The lyophilized solid 
(1.2 g) had MS, 'H-NMR and CHN analysis that were 
c nsistent with the desired product. 
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Example 52 



Preparation of (±) 0-[ [2-( [(3-( (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] f uran-3 - 
5 propanoic acid, trif luoroacetate salt 



The product of Example 51 (0.6 g) vas dissolved in 
1:1 CH 3 CN:H 2 0 (15 ml) and was treated with NaOH (pH>l2) . 
15 After 4 hours the reaction was acidified with TFA and 
purified by HPLC (RP-CHjCN/HjO) . The lyophilized solid 
(0.3 g) had MS, 'H-NMR and CHN analysis that were 
consistent with the desired product. 



10 




.TFA 
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Example 53 

Preparati n f 3-[ [2-[ [ [3-[ (amin iminonethyl) amino ]- 
phenyl ] carbony 1 ) amino ] acetyl ] amino ] pentanedioic acid , 
trif luoroacetate salt 




Dimethyl 3-ketoglutarate (13 g) in methanol (50 
ml) was treated with ammonium formate (5 g) and NaCNBH, 
(2 g) . 10 ml of H 2 0 was added and the excess solvent 
removed under reduced pressure. The semi-solid was 
dissolved in 5% aqueous HC1 (250 ml) , and washed with 
CH2CI1 (2 x 50 ml) . The aqueous layer was made basic 
(pH>9) with KjCO, and the product was extracted using 
CH2CI] (2 x 75 ml) . The organic layers were combined 
and dried with Na 2 S0 4 . The excess solvent was removed 
to give 2.5 g of the dimethyl (±) 3-aminoglutarate. 
This was dissolved in methanol (50 ml) and treated with 
4N HCl/Dioxane (10 ml) . The excess solvent was removed 
under reduced pressure to give a 2.7 g of dimethyl 
(±) 3-aminoglutarate hydrochloride. MS and 'H-NMR were 
consistent with the desired product. 

St*" » 

A solution of B-guanidinohippuric acid HC1 (1.5 g) 
in DMF (4.5 ml) and pyridine (4.5 ml) was treated with 
DSC (1.8 g) and a catalytic amount of DMAP. After 2 
hours, a solution of dimethyl 3-aminoglutarate HC1 (l.i 
g) and NMM (350 /tl) in H,0 (3 ml) was added to the 
reaction. The reaction was stirred overnight at room 
temperature and the product was isolat d by HPLC. 1.5 
g of 3-[[2-([(3-[(amin iminomethyl) amin ]phenyl]- 
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car bony 1 ] amino] acetyl] amino ]p ntanedioic acid, 
bismethyl ester was obtained as a white solid. MS and 
'H-NMR were consistent with the desired product. 

5 Step C 

The product of Step B (750 mg) was dissolved in 
1:1 CH 3 CN:H}0 (40 ml) and treated with KOH (pH>12) . 
After 4 hours, the reaction was acidified with TFA and 
purified by HPLC (RP-CH 3 CN/H 2 0) . The lyophilized solid 
10 (400 mg) had MS, l H-NMR and CHN analysis that were 
consistent with the desired product. 
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Example 54 

Preparation f (±J hydrogen methyl 3-[[2-[[[3- 
[ ( aminoimin methyl ) amino ] phenyl ] carbony 1 ] amino ) acetyl ] - 
5 amino ]pentanedioate, trif luoroacetate salt 




A solution of B-guanidinohippuric acid HC1 (1.5 g) 
in DMP (4.5 ml) and pyridine (4.5 ml) was treated with 

15 DSC (1.8 g) and a catalytic amount of DMAP. After 2 

hours , a solution of dimethyl 3 -aminoglutar ate HC1 (l.i 
g) and MMM (350 pi) in BjO (3 ml) was added to the 
reaction. The reaction was stirred overnight at room 
temperature and the product was isolated by HFLC. 3- 

20 CC2-[[C3-[(aminoiminomethyl)amino]phenyl]carbonyl]- 

amino] acetyl ]amino}pentanedioic acid, bis methyl ester 
(1.5 g) as a white solid was obtained. MS and 'H-NKR 
were consistent with the desired product. 

25 Step B 

750 mg of the product of Step A was dissolved in 
Na,P0 4 buffer (50 ml, 50 mM, pH 8.5) and treated with 
porcine esterase (200 pi) . The pH was adjusted using 
LiOH. After 48 hours, the solution was acidified with 
30 TPA and purified by HPLC (RP-CHjCN/HjO) . The 

lyophilized solid (175 mg) had MS, 'H-NKR and CHN 
analysis consistent with the desired product. 
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Example 55 

Preparati n of (±) 0-[ [2-[ [ [3-[ (amin imin m thyl) 
amino ] phenyl ) carbony 1 J amino ] acetyl ] amino ] f uran-2 - 
5 propanoic acid, trif luoroacetate salt 



10 




step A 

A suspension of 2-furancarboxaldehyde (4.8 g) , 
15 ammonium acetate (9.6 g) and ma Ionic acid monoethyl 

ester (6.6 g) in isopropanol (50 ml) vas refluxed for 6 
hours. The excess solvent was removed under reduced 
pressure and the resulting oil was treated with ethyl 
acetate (100 ml) and 5% aqueous HC1 (400 ml) . The 
20 aqueous layer vas then washed with ethyl acetate (100 
ml) . The aqueous layer was made basic with KjC0 3 (pH 
9) . The product was extracted with GKjCl, (2 x 100 ml) . 
The organic layers were combined and dried with Na 2 S0 4 
and the excess solvent was removed. Ethyl 0- 
25 aminofuran-2-propanoate (2.5 $) as a dark oil was 
recovered. MS and 'H-NMR were consistent with the 
desired product. The dark oil was treated as described 
in Example 53 , Step A to give 2.7 g of ethyl 0- 
aminofuran-2-propanoate hydrochloride. 

30 

Step B 

A solution of fl-guanidinohippuric acid HC1 (272 
mg) in DMF (1 ml) and pyridine (1 ml) was treated with 
DSC (450 mg) and a catalytic amount of DMAP. After 2 
35 hours, a solution of the product of Step A (221 mg) , 
NMM (ill M l) in H 2 0 (i ml) and CH,CN (1 ml) was added. 
The reaction was stirred ov might at room temperatur . 
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(±) Ethyl 0-[[2-[[[3-[ (amin iminomethyl)- 
amino ] phenyl ) car bony 1 ] amino ] acetyl ] amino ] furan-2 - 
propanoat vas purified by HPLC (RPrCHjCN/HjO) and 
lyophilized to give a white solid (200 mg) . MS vas 
5 consistent with the desired product. 

step c 

The product of Step B (200 mg) vas dissolved in 
1:1 CH 3 CN:H 2 0 (20 ml) and treated with LiOH (pH>12) . 
10 After 4 hours, the reaction vas acidified with TFA and 
purified by HPLC (RP-CHjCN/HjO) . The lyophilized solid 
(175 mg) had MS, 'H-NMR and CHM analysis that were 
consistent with the desired product. 
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Example 56 

Preparation of (±) 0-[ [2-[ [ [3-[ (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] naphtha lene- 2 - 
5 propanoic acid, trif luoroacetate salt 



10 




.TFA 



S*?p A 

15 A suspension of 2-naphthaldehyde (7.8 g) and 

ammonium acetate (9.6 g) in isopropyl alcohol (50 ml) 
was heated for 1 hour at reflux. Malonic acid (5.2 g) 
was added and reflux vas continued for 3 hours. The 
reaction vas filtered while hot and the solid washed 

20 with hot isopropyl alcohol (50 ml) followed by CH,GN 

(100 ml) • The white solid was dried overnight in vacuo 
and 0-aminonaphthalene-2-propanoic acid (9 g) was 
recovered. MS and 'H-NMR were consistent with the 
structure. 

25 

Step B 

A suspension of the product of Step A (2.5 g) in 
methanol (100 ml) was treated with 4N HCl/dioxane (10 
ml). The resulting solution was stirred overnight. 

30 The excess solvent was removed under reduced pressure 
and the semi solid was purified by HPLC (RP-CHjCN/Hp) . 
The solid was dissolved in O^CN/HjO, treated with 20% 
aqueous HC1 (5 ml) and lyophilized to give methyl 
jS-aminonaphthalene-2-propanoate hydrochloride (l.l g) . 

35 MS and 'H-NMR were consistent with the structure. 
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Step C 

As luti n f a-guanidin hippuric acid (0.7 g) in 
DMP (4 ml) and pyridine (4 ml) was treated with DSC 
(1.1 g) and a catalytic amount of DMAP. After 4 hours, 
5 a solution of the product of Step B (0.9 g) , NMM (0.4 
ml) in DMP (2 ml) , pyridine (2 ml) and HjO (l ml) were 
added. The reaction was stirred overnight at room 
temperature and acidified with TPA. The desired 
product was isolated by HPLC (RP-CH,CN/HjO) . The 
10 lyophilized solid (0.7 g) had MS , 'H-NMR and CHN 

analysis that were consistent with the desired product. 

Step p 

The product of Step C (200 mg) was dissolved in 
15 1:1 CH,CN:H,0 (20 ml) and treated with KOH (pH>12). 

After 4 hours, the reaction was acidified with TFA and 
purified by HPLC (RP-CHjCH/HjO) . The lyophilized solid 
(175 mg) had MS, 'H-NMR and CHN analysis that were 
consistent with the desired product. 
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Example 57 

Pr paration of (±) methyl 0-[[2-[[[3- 
[ (aminoiminomethyl) amino ] phenyl] car bony 1] amino] acetyl ] - 
5 amino ]thiophene-3-propanoate, trif luoroacetate salt 



10 

H 




7FA 



9tep A 

A solution of 3 -thiophenecarboxaldehyde (11.2 g) 
15 in isopropanol (100 ml) vas treated with ammonium 

acetate (20 g) . The resulting mixture was heated and 
malonic acid (10.4 g) vas added. The reaction was 
refluxed for 4 hours and filtered while hot. The solid 
was washed with hot isopropanol (2 x 50 ml) and dried 
20 in vacuo overnight at 40°C. 8 g of 0-aminothiophene-3- 
propanoic acid was recovered. MS and 'H-NMR were 
consistent with the desired product. 

Step B 

25 A suspension of the product of Step A (5 g) in 

methanol (100 ml) was treated with 4N HCl/dioxane (10 
ml) . The reaction was stirred overnight. The excess 
solvent was removed under reduced pressure. Methyl 
0-aminothiophene-3-propanoate hydrochloride (7.8 g) was 

30 isolated as a yellow foam. MS and 'H-NMR were 
consistent with the desired product. 



£fc£B_£ 

A solution of a-guanidinohippuric acid HC1 (2.7 g) 
35 in DMF (10 ml) and pyridine (10 ml) was treated with 
DSC (4.5 g) and a catalytic amount of DMAP. After 4 
h urs, a soluti n of the product of Step B (2.2 g) and 
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NMM (1.3 ml) in DMP (5 ml) was added and the reaction 
was stirred overnight at r a tenperatur . The 
r action mixture was tr ated with 1:1 CHjCNtRjO (so ml) 
and acidified with TFA. The desired compound was 
isolated by HPLC (RP-CHjCN/I^O) . The lyophilized solid 
(2.2 g) had MS, 'H-NKR and CHN analysis that were 
consistent with the desired product. 
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Example 58 



r 



10 



15 



20 



Preparation of ethyl 3S-[[2-ttt3-[(aminoiminomethyl)- 
amino ] phenyl ] carbonyl ) amino] acetyl ] amino ) -4 -pentynoate , 
trifluoroacetate salt 



A solution of m-guanidinohippuric acid HC1 (2.7 g) 
in DMF (10 ml) and pyridine (10 ml) was treated with 
DSC (4.5 g) and a catalytic amount of DMAF. After 4 
hours, a solution of ethyl 3S-amino-4-pentynoic acid, 
hydrochloride (1.8 g) and NMM (l.l ml) in DMF (5 ml) 
was added and the reaction was stirred overnight at 
room temperature. The reaction mixture was treated 
with 1:1 CH 3 CN:H 2 0 (50 ml) and acidified with TPA. The 
desired compound was isolated by HPLC ( RP-CH 3 CN / H 2 0 ) . 
The lyophilized solid (2.6 g) had MS, l H-NMR and GHN 
analysis that were consistent with the desired product. 
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Example 59 

Preparation of (±) 0-[ [2-[ [ [3-[ (aminoimin methyl)- 
amino) phenyl ] car bony 1 ] amino ] acetyl ) amino ] thiophene-3- 
5 propanoic acid, trif luoroacetate salt 



10 




TFA 



The product of Example 57 (750 mg) was dissolved 
15 in l:l O^CNrH^O (20 ml) and treated with KOK (pH>12) . 
After 4 hours, the reaction was acidified with TFA and 
purified by HPLC (RF-CH,CN/H 2 0) . The lyophilized solid 
(500 mg) had MS, 'H-NMR and CRN analysis that were 
consistent with the desired product. 
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Example 60 

Preparation of <±) 2-[3-£[2-[[[3-[(aminoimin methyl)- 
amino ) phenyl ] car bony 1 J amino ] acetyl ] amino ] -4 - 
5 carboxybutyl]sulfonyl] benzoic acid, trifluoroacetate 
salt 




15 S&SB-h 

A solution of 2-[ (3-amino-4-carboxybutyl) thio]- 
benzoic acid (l g) (prepared according to U.S. 
5,409,939) in methanol (50 ml) was treated with 4N 
HCl/dioxane (10 ml) overnight. The excess solvent was 
20 removed under reduced pressure to give the desired 

product (0.9 g). MS of the white solid, methyl 2-[(3- 
amino-4- (methoxy car bony 1) butyl] thio]benzoate was 
consistent with the proposed structure. 



25 Step B 

A solution of B-guanidinohippuric acid HC1 (0.8 g) 
in DMP (3 ml) and pyridine (3 ml) was treated with DSC 
(1.2 g) and a catalytic amount of DMAP. After 2 hours, 
a solution of the product of Step A (1 g), NHM (0.3 ml) 

30 in DMP (3 ml) was added. The reaction was stirred 

overnight at room temperature. KOH was added until pH 
greater than 12. After 4 hours, the reaction was 
acidified and purified by HPLC (RP-CHjCN/HjO) . The 
lyophilized solid, (±) 2-[3-[C2-[[[3- 

35 [ (aminoiminomethyl) amino ] phenyl] car bonyl) amino] acetyl ] - 
amino] -4 -car boxy butyl ] thio] benzoic acid. 
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trifluoroac tato salt (750 mg) had MS, 'h-NMR and CHN 
analysis that were c nsistent with the desired product. 

Step C 

5 A solution of the product of step B (320 ng) in 

l:l CH,CN:H,0 (50 ml) was treated with ffi- 
chloroperoxy benzoic acid (340 mg) . The reaction was 
stirred overnight at room temperature and purified by 
HPLC (RP-CHjCH/HjO) . The lyophilized solid (300 ng) had 
10 MS, 'H-NMR and CHN analysis that were consistent with 
the desired product; 
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Example $i 

Preparati n of (±) 0-[ [2-[ [ [3-[ (amin iminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acety 1 ] amino ] thiophene-2 • 
5 propanoic acid, trif luoroacetate salt 



10 




Step A 

A solution of 3-amino-3-(2-thienyl) propanoic acid 
15 (0.5 g) [prepared substituting a molar equivalent 
amount of 2-thiophene-carboxaldehyde in Example 57, 
Step A] in methanol (50 ml) was treated with 4N 
HCl/dioxane (10 ml) . After 6 hours the excess solvent 
was removed under reduced pressure to give a waxy 
20 solid. Treatment with Et^O/O^CN produced methyl 0- 

aminothiophene-2-propanoate (370 mg) as a white powder. 
MS and 'H-NMR were consistent with the desired product. 

Step B 

25 A solution of a-guanidinohippuric acid HC1 (0.4 g) 

in DMP (1.5 ml) and pyridine (1.5 ml) was treated with 
DSC (0.6 g) and a catalytic amount of OMAP. After 3 
hours, a solution of the product of Step A (0.3 g) and 
NMM (220 fil) in DMF (1.5 ml) was added. The reaction 

30 was stirred overnight at room temperature. The ester 
was isolated by HPLC (RP-CHjCN/HjO) and lyophilized. 
The resulting white solid was treated with KOH (pH>12) 
in 1:4 CHjCNrHjO. After 4 hours, the reaction was 
acidified by TFA and purified by HPLC (RP-CHjCN/HjO) . 

35 The lyophilized solid (300 mg) had MS, 'H-NMR and CHN 
analysis that were consistent with th desired pr duct. 
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Example 62 

Preparation of (±) methyl 2-[[3-[2-[[[3- 
[ ( amino iminomethyl) amino ] phenyl ] carbonyl ] amino] acetyl ] - 
5 amino] -4-carboxybutyl]thio]benzoate, trif luoroacetate 
salt 



? 




15 A solution of B-guanidinohippuric acid HC1 (0.8 g) 

in OMF (3 ml) and pyridine (3 ml) was treated with DSC 
(1.2 9) and a catalytic amount of DMAP. After 2 hours, 
a solution of methyl 2- [ [ 3-amino-4- (methoxycarbonyl) - 
butyl ]thio]benzoate (l g) [prepared according to U.S. 

20 5,409,939), NMM (0.3 ml) in DMP (3 ml) was added. The 
reaction was stirred overnight at room temperature. 
KOH vas added until the pH was greater than 12. After 
2 hours, the reaction vas acidified and purified by 
HPLC (RP-GH.GN/HiO) . The lyophilized solid, (250 mg) 

25 had MS, ! H-HMR and GHN analysis that were consistent 
with the desired product. 
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Example 63 

Pr parati n f (±) methyl 3-[[2-[[[3- 

[(amin iminomethyl) amino ]ph nyl] car bony 1] amino] acetyl ] - 
5 amino] -5-[ (4-methylphenyl) thio]pentanoate, 
trif luoroacetate salt 



10 




Step A 

15 A solution of 3-amino-5-[ (4-methylphenyl) - 

thio]pentanoic acid (1.0 g) [prepared according to U.S. 
5,409,939] in methanol (50 ml) was treated with 4N 
HCl/dioxane (10 ml). The reaction was stirred 
overnight at room temperature. The excess solvent was 

20 removed under reduced pressure. Methyl 3-amino-5-[ (4- 
methylphenyl)thio]pentanoate (1.1 g) as a white solid 
was obtained. MS and 'H-NMR were consistent with the 
desired product. 

25 step P 

A solution of fi-guanidinohippuric acid HC1 (0.6 g) 
in DMP (2 ml) and pyridine (2 ml) was treated with DSC 
(0.7 g) and a catalytic amount of DMAP. After 1 hour, 
a solution of the product of Step A (0.6 g) in 

30 saturated aqueous NaHC0 3 (1.5 ml) and acetonitrile (1.5 
ml) was added. The reaction was stirred for 2 hours at 
room temperature. The reaction was acidified with TFA 
and the title compound (0.6 g) was isolated by HPLC as 
a white solid. MS and K H-NMR were consistent with the 

35 desired product. 
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Preparati n of (±) methyl 3-[(2-[[[3- 
[ ( aminoiminomethyl ) amino ] phenyl ] car bony 1 ] amino ] acetyl ) - 
5 amino]-4-[ [ (4-methylphenyl)sulfonyl]amino]butanoate, 
trif luoroacetate salt 




A mixture of aminoacetaldehyde dimethyl acetal 
(15.8 g), p-toluenesulfonylchloride (19.1 g) and Et,N 
(10.1 g) in CHjCl, (200 ml) vas stirred for 2 hours. 
15 The reaction was treated with 5% aqueous HC1 (50 ml) 
and EtjO (200 ml) . The layers were separated and the 
organic layer vas washed with 5% aqueous HC1 (50 ml) , 
HiO (50 ml) and dried over Na?S0 4 . The excess solvent 
was removed under reduced pressure to give 30 g of the 
desired acetal; 




confirmed by MS and 'H-NMR. 



SUP B 

A mixture of the acetal from Step A (10 g) , CH 3 CN 
(70 ml) and aqueous HCl (15 ml) was heated to 50°C for 
10 minutes. Oiethylether was added and the desired 
aldehyde vas extracted. The aldehyde was then used 
without further purification. The desired aldehyde 




was verified by MS. 
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P*3P g 

A mixture f ethyldiaz acetate (2.3 g) , SnCl, (2.5 
g) in CHjCl 2 (75 ml) was treated with the aldehyde fr m 
Step B (5 g). After 2 hours r aqueous HC1 and EtjO were 
added. The organic layer was separated and dried with 
MgS0 4 . The solvent was removed under reduced pressure 
to yield 5 g of crude 0-keto ester 



_ confirmed by MS and 'H-NMR and 

used without further purification. 



The 0-keto ester from step C (12 g) , methanol (ioo 
ml), H«N + HCO," (30 9) and NaCNBK, (1.3 g) was stirred. 
After 24 hours, the excess solvent was removed under 
15 reduced pressure. The resulting semi-solid was treated 
with CHjClj and the desired product was extracted using 
aqueous HC1. Removal of the solvent gave 6 g of crude 

0 -amino ester ^J^^J^J^. ; confirmed by MS 



and 'H-NMR. 

20 

Stan B 

A solution of s-guanidinohippuric acid HC1 (337 
ag) in OMF (1 ml) and pyridine (1 ml) was treated with 
DSC (0.4 g) and a catalytic amount of DMAP. After 2 

25 hours, a solution of the product of Step D (322 mg) and 
NMM (220 si) in DMP (l ml) was added. The reaction was 
stirred overnight at room temperature. The reaction 
was acidified with TFA and the title compound (250 mg) 
was isolated by HPLC (RP-CH,CN/HjO) as a white solid. 

30 MS, CHN and 'H-NMR were consistent with the desired 
product. 
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Example 65 

Preparation £ 3-[ [2-( [ [3-[ (aain lain n thyl) amino] - 
phenyl)carbonyl]amino]acetyl]amino]-4-[ [ (4- 
5 methylphenyl)sulfonyl] amino Jbutanoic acid, 
trifluoroacetate salt 




.TFA 



15 A solution of the product of Example 64 (180 mg) 

in l:l CHjCNiHjO (4 ml) was treated with LiOH (loo mg) . 
After 2 hours, the reaction was acidified with TFA and 
purified by HPLC (RP-CHjCN/HjO) . The title compound 
(100 mg) was isolated as a white solid. MS, »H-HMR and 

20 CHN analysis were consistent with the desired product. 
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Example 66 

Pr paration of (±)3-[ [2-[ [ [3-[ (amin imin methyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl } amino ] -5- [ ( 4- 
5 methylphenyl)thio]pentanoic acid, trif luoroacetate salt 




A solution of 180 mg of the product from Example 
15 63 in 1:1 CHjCNrHjO (4 ml) was treated with LiOH (100 
mg) . After 2 hours, the reaction vas acidified with 
TFA and purified by HPLC (RP-CHsCN/H^O) . 3-[[2-[[[3- 
[ ( aminoiminomethy 1) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] -5- [ (4-methylphenyl) thiojpentanoic acid, 
20 trif luoroacetate salt (100 mg) vas isolated as a white 
solid. MS, 'H-NMR and GHN analysis were consistent with 
the desired product. 
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Example 67 

Preparation f (±)3-[[2-[[ [3-[(amin iainoinethyl) amino 1 - 
phenyl J carbony 1 ] amino ] acetyl ) amino ] -5- ( ( 4 - 

methylphenyl)sulfonyl]pentanoic acid, trif luoroacetate 
salt 




.7FA 



A solution of the product from Example 63 (200 mg) 
in l:l CHjCNrHjO (4 ml) was treated with of 
m-chloroperoxy benzoic acid (460 mg) . The reaction was 
stirred overnight at room temperature. The reaction 
vas treated with LiOH (200 mg) . After 2 hours, the 
reaction was acidified with TFA and purified by HPLC 
(RP-CHjCN/HjO) . 3 -[ [2-[ [ [3-[ (aminoiminomethyl) amino )- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -5- [ ( 4 - 
methylphenyl)sulfonyl]pentanoic acid, trif luoroacetate 
salt (180 mg) was isolated as a white solid. MS, 'H-NMR 
and CHN analysis were consistent with the desired 
product. 
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Example 68 



10 



15 



20 



25 



30 



Preparation of 3S-[[2-[([3-[ (amin iminomethyl) amino] - 
phenyl ] car bony 1 ] amino ] acetyl ] amino ] -4 - 
(phenylthio)butanoic acid, trifluoroacetate salt 



A suspension of phenylmethyl 3S-[((l,i- 
dimethylethoxy) car bony 1] amino] -4-[ (methylsulf onyl) - 
oxy]butanoate (3.9 g) [prepared according to U.S. 
5,409,939], thiophenol (1.1 ml) and KjCO, (1.4 g) in DMP 
(20 ml) was stirred at room temperature overnight. The 
reaction was treated with ethyl acetate and the organic 
layer was washed with H,0 (2 x 25 ml) and saturated HaCl 
(25 ml) . The organic layer was dried with Na^SO, and 
the excess solvent removed under reduced pressure to 
give a golden oil (4.5 g) . The oil was dissolved in 
CHjCl, (100 ml) and treated with TFA (20 ml) . After 4 
hours the excess solvent was removed under reduced 
pressure and the product was purified by HPLC (RP- 
CBjCN/HjO) . Phenylmethyl 3S-amino-4- 
(phenylthio)butanoate TFA salt (1.2 g) was isolated as 
a white solid. MS and 'H-NKR were consistent with the 
desired product. 



A solution of n-guanidinohippuric acid HC1 (273 
mg) and NMM (lio fil) in DMP (1 ml) was treated with 
pivaoyl chloride (120 pi) . After 30 minutes, a 
solution of the product from St p A (208 mg) , NMM (no 



O 




WO 97/08145 



PCT/US96/I3500 



- 190 - 

111) and a catalytic am unt of DKAP in DMF (l ml) was 
add d. After 4 hours, ph nylmethyl 3S-[[2-[[[3- 
[ ( amino imin methyl) amino] phenyl] car bony l]amin jacetyl]- 
amino] -4~(phenylthio)butanoate (200 mg) was isolated by 
5 HPLC (RP-CHjCN/HjO) as a white solid. MS and 'H-NMR were 
consistent with the desired product. 

Step C 

A solution of 200 sg of the product of Step B in 
10 1:1 CH 3 CN:H 2 0 (4 ml) was treated with KOH (pH>12). 

After 2 hours, the reaction was acidified with TPA and 
the product was isolated by HPLC (RP-CH 3 CN/H 2 0) . 3S- 
1 1 2 - [ [ [ 3 - [ ( amino iminomethyl ) amino ] phenyl J carbony 1 ] - 
amino) acetyl ] amino] -4- (phenylthio) butanoic acid , 
15 trif luoroacetate salt (100 mg) was isolated as a white 
solid. MS, l H-NMR and CHN analysis were consistent with 
the desired product* 
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Example 69 

Pr parati n of 3S-[ [2-[ [ [3-[ (amin iminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl J amino J -4 -pentynoic acid , 
5 trifluoroacetate salt 



10 




step A 

A solution of ffi-guanidinohippuric acid HC1 
(2.7 g) in DMF (10 ml) was treated with pivaoyl 

15 chloride (1.3 ml). After 30 minutes, a solution of 3S- 
amino- 4 -pentynoic acid, monohydrochloride (1.8 g) , NMM 
(1.5 ml) and a catalytic amount of DMAP in DMF (lo ml) 
was added. The reaction was stirred overnight at room 
temperature. Ethyl 3S-[ [2-[ [ (3-[ (aminoiminomethyl) - 

2 0 amino ] phenyl ) carbony 1 ] amino ] acetyl ] amino-4 -pentynoate , 
TFA salt (1.5 g) was isolated by HPLC (RP-CHjCN/HjO) as 
a white solid. MS was consistent with the desired 
product. 

25 Step B 

A solution of the product of Step A (1.5 g) in 1:1 
HjO/CHjCN (75 ml) was treated with LiOH (pH>l2) . After 
2 hours, the reaction was acidified with TFA and the 
product was purified by HPLC (RP-O^CN/HjO) . The title 
30 compound as a lyophilized solid (1.2 g) , had MS, 'H-NMR 
and GHN analysis that were consistent with the desired 
product. 
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Example 7ft 

Pr parati n of 3R-[[2-[[[3-[ (aminoimin methy 1) amino ] - 
phenyl) car bony 1] amino] acetyl ] amino] -4-pentynoic acid, 
5 trif luoroacetate salt 




Step A 

A suspension of Q-guanidinohippuric acid HC1 (0.8 
g) and NMM (0.3 ml) in DMF (2.5 ml) was treated with 

15 pivaoyl chloride (0.4 ml). After 30 minutes, a 

solution of ethyl 3R-amino-4-pentynoate (0.4 g), mmk 
(0.3 ml) and a catalytic amount of DMAP in DMF (2.5 ml) 
was added. The reaction vas stirred overnight at room 
temperature. Ethyl 3R-[ [2-( [[3-[ (aminoiminomethyl)- 

20 amino] phenyl ] car bony 1] amino] acetyl ] amino] -4-pentynoic 

acid trif luoroacetate salt (0.5 g) was isolated by HPLC 
(RP-CHjCN/HjO) as a white solid. MS was consistent with 
the desired product. 

25 Step B 

A solution of the product of Step A (0.5 g) in 1:1 
CHjCN/HjO (75 ml) was treated with LiOH (pH>12) . After 
2 hours, the reaction was acidified with TFA and the 
product was purified by HPLC (RP-CHjCN/HjO) . The title 
30 compound as a lyophilized solid (250 mg), had MS, 'H-NMR 
and CRM analysis that were consistent with the desired 
product. 
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Example 71 



r 



10 



15 



Preparati n of 2-[ [2S-[ [2-( [ [3-[ (aminoiminomethyl)- 
amino ] pheny 1 ] car bony 1 ] amino ) acetyl ] amino ] - 2 - 
(carboxymethyl) ethyl ]sulfonyl] benzoic acid, TFA salt 



A solution of Example 72 (120 mg) in methanol (10 
ml) was treated with n-chlorobenzoic acid (100 mg) . 
The reaction was stirred overnight at room temperature. 
The product was purified by HPLC (RP-CHjCN/HjO) . The 
title compound (100 mg) was isolated as a white solid. 
MS, 'H-NMR and CHNS analysis were consistent with the 
desired product. 
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Example 72 

Pr parati n of 2-[[2S-([2-[[(3-((aminoiminomethyl)- 
amino ] phenyl ] car bony 1 ] amino ] acetyl ) amino ] -2- 
5 (carboxyaethyl) ethyl Jthio] benzoic acid, 
trifluoroacetate salt 



10 




15 Step A 

A solution of Example A (6.2 g) in CHjCl, (40 ml) 
at 0*c was treated with triethylamine (4.25 ml) and 
mesyl chloride (2.3 ml). After 3 hours, phenylmethyl 
3S- [ [ (l , 1-dimethylethoxy) carbonyl ] amino) -4- 

20 [(methyl8ulfonyl)oxy]butanoate was isolated by 

extraction using ethyl acetate/diethyl ether. The 
organic layer was dried using NajSO* and the excess 
solvent was removed to give phenylmethyl 3S-[((l,i- 
dimethylethoxy) carbonyl ] amino] -4- [ (methylsulf onyl) oxy] - 

25 butanoate (8.8 g) . a suspension of the resulting 
product, KjCO, (3.0 g), and catalytic amounts of 18- 
crovn-6, DNAP and tetrabutylammonium hydrogen sulfate 
in DKF (10 ml) was treated with methyl thiosalicylate 
(3.8 ml). After 2 hours the product was extracted with 

30 ethyl acetate. The organic layer was dried with NajSO, 
and the excess solvent was removed under reduced 
pressure. The resulting oil (10.2 g) was dissolved in 
CB,Cl2 (50 ml) and treated with TFA (20 ml). The 
reaction was stirred overnight at room temperature. 

35 The excess solvent was removed under reduced pressure 
and the oil was dissolved in 1:1 CHjCNrhjO and made 
basic using NaOH (pH>12) . Aft r 2 h urs, the reaction 
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was acidified using TFA and the pr duct was is lated 
using HPLC (RP-CHjCN/RjO) . 20% HC1 (2 ml) was added and 
th product was lyophilized. A yellow solid (0.9 g) 
was obtained. MS was consistent with 2-[ ( 2 -amino- 3- 
5 carboxypropyl)thio] benzoic acid HC1 salt. 

Step ft 

A solution of 3-aainobenzoic acid (41.1 g) in 
dioxane (300 ml) was treated with 3 , 5-diaethyl- 

10 (pyrazole-l-carboxamidine) UNO, (100 g) , DIEA (90 ml) 

and H,0 (loo ml) . The reaction was refluxed for 3 hours 
and stirred overnight at room temperature. The solid 
was filtered and washed with dioxane (150 ml) and 1:1 
dioxane :HjO (250 ml). The solid was then suspended in 

15 diethyl ether (400 ml) and CHjCN (loo ml) and treated 

with 4N HCl/dioxane (100 ml) and 20% HC1 (l ml). After 
48 hours, the reaction was filtered and dried to give 
3- [ (amino ininomethyl) amino] benzoic acid (34.1 g) as a 
lavender solid. MS was consistent with the desired 

20 product. 

Step C 

A solution of 2-[ (2S-a»ino-4-carboxybutyl) thio]- 
benzoic acid (0.9 g) and DIEA (1.5 ml) in DMF (5 ml) 

25 was treated with N- [ 1 , 1-dimethy lethoxy ) carbonyl ] - 

glycine, 2 , 5-dioxopyrrolidin-l-yl eater (l.l g) and a 
catalytic amount of DMAP. After 1 hour, methanol 
(5 ml) and 4N HCl/dioxane (10 ml) were added. After 18 
hours, methyl 2-([2S-[(2-aminoacetyl)amino]-3- 

30 (methoxycarbonyl ) -propyl ] benzoate was isolated by HPLC 
(RP-CHjCN/HjO) . The desired product (1.0 g) was 
obtained as a white solid. MS was consistent with the 
desired product. 
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$tCP P 

A solution of the product f step c (200 mg) and 
NMM (130 /*!) in DMP (1 ml) was treated with f IBCF 
(152 ill) . After 2 minutes, the reaction was treated 
5 with a solution of the product of Step B (330 mg) , NMM 
(260 ill) and a catalytic amount of DMAP in DMF (1 ml). 
After 2 hours, the reaction was treated with HjO and 
made basic using NaOH (pH>12) . After 4 hours, the 
reaction was acidified with TFA and the product was 
10 isolated by HPLC (RP-CHaCN/HjO) . The title compound 

(200 mg) was obtained as a white solid. MS, l H-NMR and 
CHNS analysis were consistent with the desired product. 
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Example 7?, 

Preparation of (±)ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl)- 
amino] phenyl ] car bony l)m thylaminojac tyl ] amino] - 
5 pyridine-3-propanoate, bis(trif luoroacetate) salt 



10 




Step A 

To a 200 mL flask equipped with a teflon coated 

15 stir bar was added N-t-Boc-sar cosine (3,80 g, 0.019 

mole) and dry DMP (70 mL) . To this was added N-methyl 
morpholine, (NHM) , (2.1 mL, 1.92 g, 0.019 mole) and the 
resulting mixture was cooled to 0°C (salt - ice water 
bath). After several minutes isobutyl-chlorof ormate, 

20 (IBCF), (95%, 2.74 g, 2.6 mL, 0.019 mole) was added. 

After about five minutes a solution of ethyl 3 -amino- 3- 
pyrid-3-yl propionate dihydrochloride salt (5.0 g, 
0.019 mole) and MMM (3.84 g, 0.038 mole) in DMF (40 mL) 
was added and the resulting mixture allowed to react 

25 overnight at 0-5 # C. The vola tiles were removed on a 

rotary evaporator (60°C) and a semi-solid was obtained. 
This was taken up in ethyl acetate and dilute 
hydrochloric acid, pH 2. To the aqueous layer was 
added EtOAc (200 mL) and the pH of the aqueous layer 

30 was brought to about 7 by the addition of solid sodium 
bicarbonate. The pH was adjusted to 8 by the addition 
of dilute aqueous NaOH. The layers were separated and 
the aqueous layer washed with EtOAc. The combined 
organic layers were dried (Na 2 S0 4 ) and volatiles removed 

35 to give a thick oil whose MS was consistent with the 
desired product. 
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The product fr m step A was diss Ived in dioxane 
(20 mL) and transferred t a round-bottom flask 
equipped with a teflon-covered stir bar and c nnected 
5 to a mineral oil bubbler. To this was added 4 N HC1 in 
dioxane (about 30 mL) . After about one hour a vacuum 
was applied to remove excess HC1 gas and the reaction 
mixture was concentrated on a rotovap. Excess HC1 was 
chased with a second evaporation from dioxane to obtain 
10 a white foam. The MS and NMR were consistent with the 
desired product as a dihydrochloride salt. 

Step C 

The title compound was obtained by coupling 3- 

15 guanidinobenzoic acid with the product of Step B using 
substantially the same conditions and procedure as 
employed in Step A. Thus, to 3 -guanidinobenzoic acid 
hydrochloride (1.5 g, 7.0 mmole, Aldrich) dissolved in 
DMF (70 mL) was added an equivalent of NMM (0.77 mL, 

20 7.0 mmole) and the mixture cooled to 0 # C. To this was 
added one equivalent of IBCF (0.91 mL, 7 mmole) and 
after several minutes a solution of l.i equivalent of 
the sarcosine pyridyl amino acid ester prepared in Step 
B (2.4 g of di HC1 salt) and NMM (0.78 mL) in DMF 

25 (about 50 mL) was added and the reaction mixture 
allowed to warm to room temperature overnight. 
Volatiles were removed and the product isolated by 
preparative reverse phase high performance liquid 
chromatography (RPHPLC) using a gradient of 99:1 water, 

30 0.05% TFA: acetonitrile, 0.05% TFA to 45:55 over 60 
minutes at 80 mL/min flow rate. The desired product 
fractions were combined and lyophilized to give the 
title compound (0.96 g) as a fluffy solid whose NMR and 
MS were consistent with the desired product. 
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Example 80 

Preparation of (±)/?-[[2-[[[3-[(aminoimin<methyl)anino]- 
phenyl ] carbony 1 ) methyl amino ] acetyl ] aaino ] pyridine- 3 - 
5 propanoic acid, bis(trifluoroacetate) salt 



10 




The product obtained in Example 79 (0.33 g) was 
dissolved in water (20 nL) and the pH adjusted to 11 by 
the addition of dilute aqueous LiOH. After about one 

15 hour the ester was substantially hydrolyzed as 

indicated by analytical C-18 HPLC. The desired product 
(±)0-[ (2-[ [ (3-[ ( amino iminomethyl)aaino]phenyl]- 
carbony 1 Jmethylamino] acetyl] amino] pyridine-3 -propanoic 
acid, bis(trifluoroacetate) salt was isolated by 

20 preparative C-18 HPLC using substantially the same 
conditions outlined in Example 79, step c, and 
lyophilized (0.19 g) . Proton NMR, FAB MS, and 
elemental analysis (CHN) were consistent with the 
desired product. 
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Example 81 

Preparati n of ethyl 0-[t2-[([3-t(aminoiminomethyl)- 
amino ) phenyl ] carbony 1 ) amino ] -1-oxopropy 1 ] amino ] - 
5 pyridine-3-propanoate, bis (trif luoroacetate) salt 



10 




Step A 

R,S-N-t-Boc alanine (2.0 g, 0.0106 mole) was 
coupled to ethyl 3-amino-3-pyridyl-propionate 
15 dihydrochloride (3.2g). Using the procedure of Example 
79, step A. The product obtained (3.42 g, 88% isolated 
yield) had MS and NMR consistent with the desired N-Boc 
product. 

20 Step B 

The Boc protecting group vas removed from the 
product of Step A using the procedure of Example 79, 
Step B to obtain the dihydrochloride salt (3.5 g) as a 
white solid whose MS and NMR spectrum were consistent 
25 with the desired amino acid ester. 

step g 

Preparation of ethyl /S-[[2-[[[3- 
[ (aminoiainomethy 1) amino ] phenyl ] carbonyl ] amino] -l- 

30 oxopropyl] aaino]pyridine-3-propanoate, 

bis (trif luoroacetate) salt. The amino acid ester (1.6 
g) obtained in Step B was coupled to 3-guanidinobenzoic 
acid (0.75 g, 3.5 mmole) using the conditions of 
Example 79, Step C to obtain the title compound (1.8g , 

35 2.7 mmole , 79% isolated yield) bis trif luoroacetate 
salt as a white solid after lyophilization. MS and 
pr ton NMR were consistent with the desired product. 
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Examol 82 



10 



Preparati n f 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] car bony 1) amino ] -1-oxopropy 1 J amino ] pyridine-3- 
propanoic acid, bis (trif luoroacetate) salt 



The product of Example 81 (0.5 g) was hydrolyzed 
to the acid using the procedure of Example 80. The 
desired product as the di-TFA salt was isolated by 
preparative C-18 HPLC using substantially the same 
conditions outlined in Example 79, step C, and 
lyophilized (0.45 g) . Proton NHR and FAB MS were 
consistent with desired product. 
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Example 93 

Pr parati n of (±) 0-[ [2-C[[3-[(amin imin methyl) - 
amino ] -4 -methy lpheny 1 ) carbony 1 ] amino ] acetyl ] - 
5 amino] pyridine- 3 -propanoic acid, bis(trif luoroacetate) 
salt 



10 




N-t-Boc glycine was coupled to 3-amino-3- (3- 
pyridyl) propionic acid dihydrochloride (5.0 g, 0.019 
15 mole) using the procedure of Example 79, Step A to 

obtain, after work-up, a yellow oil (6.0 g, 90%) whose 
MS was consistent with the desired compound. 

step B 

20 The Boc protecting group was removed by dissolving 

the product of Step A (5.9 g) in dioxane (about 20 mL) 
and TFA and the reaction was allowed to proceed for 
several minutes until the evolution of gas ceased. The 
volatiles were removed on a rotavap to obtain a brown 

25 oil. MS and NMR were consistent with the desired 
product. 

The amino-ester prepared in Step B was coupled to 
30 4-methyl-3-nitrobenzoic acid using the procedure of 
Example 79, Step c to obtain an oil that was purified 
by preparative RPHPLC (C-18) to obtain the desired 
coupled product (1.76 g) as an amorphous solid whose 
NMR and MS were consistent with the desired product. 



35 
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Step P 

The nitr group present in th product f r m Step c 
was reduced t the anilin using the f llowing 
procedure. The product from Step C (1.75 g) was 
5 transferred to a 6 oz. Fischer-Porter pressure bottle 
equipped with a pressure gauge and inlet and outlet 
valves. The starting compound was dissolved in glacial 
acetic acid, 3% Pd on carbon catalyst (about 1 g) was 
added and the vessel sealed. After three vacuum- 

10 nitrogen cycles the vessel was pressurized with 

hydrogen (55 psig) and the reaction was allowed to 
proceed overnight at room temperature. The catalyst 
was removed by filtering through celite and the 
colorless solution concentrated to give a yellow, 

15 viscous oil (2.0 g) whose MS was consistent with the 
desired aniline. 

Step E 

The aniline (1.0 g, 2.12 mmole) from Step D was 
20 guanylated using the following procedure. The aniline 
was dissolved in acetonitrile (about 50 mL) and 1H- 
pyrazole-l-carboxamidine hydrochloride (0.342 g, 2.3 
mmole) added in water along with triethylamine (0.64 g, 
0.92 mL, 6.4 mmole) and the solution brought to reflux. 
25 After heating overnight the volatiles were removed on 
the rotovap and the semi-solid obtained purified by 
preparative RPHPLC to obtain the desired guanidated 
product (0.3 g after lyophilization) whose NMR and MS 
were consistent with the desired structure. 

30 

stw r 

The guanidino-ester obtained in Step E was 
hydrolyzed to the acid by dissolving the ester (0.3 g) 
in water (20 mL) and the pH brought to 11 by the 
35 addition of dilute LiOH. After about an hour complete 
conversion to the acid was observed by analytical 
RPHPLC and the title c mp und, purified by pr parative 
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HPLC and ly philized to obtain the di-TFA salt as a 
white powder (0.19 g) whose NMR and MS wer consistent 
with the desired product. 
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Example ft* 

Preparation of 0-[ [2-[ [ (3-amino-4-methylphenyl)- 
carbonyl] amino] acetyl] amino] pyridine-3-pr panoic acid, 
5 bis(trifluoroacetate) salt 



10 




The aniline-ester obtained in Example 83, step D 
vas hydrolyzed to the acid using conditions similar and 
purification scheme similar to Example 83, Step F to 
15 obtain the desired aniline-acid, 0-[ [2-[ [ (3-amino-4- 
methylphenyl) carbonyl] amino] acetyl]amino]pyridine-3- 
propanoic acid, as the di-trif luoroacetate salt whose 
NHR and MS were consistent with the desired product. 



20 
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Example as 

Pr paration of (±) 0-[ [2-[ [ [3-( [ (aminoiminomethyl)- 
amino ] methyl ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
5 pyridines -propanoic acid, bis (trif luoroacetate) salt 



10 




&SB-A 

3-Cyanobenzoic acid (7.0 g, 0.0476 mole) was added 

15 to a round-bottom flask (200 mL) and dissolved in 
DMF: pyridine (50 mL) . To this solution was added 
disuccinylcarbonate (DSC, 14.6 g, 0.0571 mole) and a 
catalytic amount of OMAP. Upon cessation of gas 
evolution, glycine t-butyl ester (9.6 g, 0.057 mole) 

20 was added and allowed to react overnight. 

Triethylamine (10 mL) was added and stirred for several 
minutes. Volatiles were removed on a rotovap and 
worked up by dissolving the crude reaction mixture in 
water and ethyl acetate. The aqueous layer was made 

25 acidic by addition of dilute hydrochloric acid, the 
layers separated, and the water layer discarded. The 
organic layer was washed with saturated aqueous sodium 
bicarbonate, dried (Na 2 S0 4 ) / and concentrated to obtain 
a product (11.1 g) whose MS was consistent with the 

30 desired,, coupled product. 

Step B 

The cyano-t-butyl ester obtained in Step A was 
reduced to the corresponding benzylamine compound in 
35 similar fashion to Example 82, Step D* Thus, cyano-t- 
butyl ester (10.0 g, 0.0681 mole) was dissolved in 
acetic acid (about 70 mL) with heating and cooled. 
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Catalyst was added (0.5 g 3% Pd on carbon) and th 
reaction transferred t a 6 z Fischer-Porter bottle 
and pressuriz d with hydr gen (55 psig) . Hydrogen was 
continually added until hydrogen uptake ceased. The 
5 catalyst was removed by filtration through celite and 
the solvent was removed by evaporation to obtain crude 
benzyl amino t-butyl ester whose MS was consistent with 
the desired compound. 

10 Step c 

The Boc group was removed from the product of Step 
B in a fashion similar to Example 83, step B to obtain 
the benzyl amino acid whose MS was consistent with the 
desired product. 

15 

Step D 

The amino acid (9.0 g, 0.03 mole) obtained in step 
C was dissolved in acetonitrile: water (about 1:1) and 
excess triethylamine added. After several minutes 

20 volatiles were removed and crude triethylamine salt 

obtained. This was re-dissolved in acetonitrile: water 
(200 m£i) and IH-pyrazine-l-carboxamidine hydrochloride 
(4.3 g, 0.03 mole) was added and the reaction mixture 
brought to reflux. After allowing the reaction to 

25 reflux overnight the reaction was concentrated to a 

semisolid. This was dissolved in water (20 mL) and the 
pH was adjusted to about 7 by addition of solid sodium 
bicarbonate. A precipitate formed and was removed by 
filtration. The MS and NMR were consistent with the 

30 zwitter-ion. This product was converted to the 

hydrochloride salt by treating the zwitter-ion with 
water and adding hydrochloric acid until the pH was 
about 2. This was lyophilized to obtain the 
hydrochloride salt. 
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step s 

The guanidin -acid was obtained by hydr lyzing the 
product stained in Step 0 (0.47 g) using the pr cedure 
of Example 83, Step F. Upon lyophilization a solid is 
5 obtained (0.41 g) as the di-TPA salt whose NMR and MS 
were consistent with the desired product. 

step r 

The guanidino-acid prepared in Step E was coupled 
10 to 3-amino-3-(3-pyridyl) propionic acid using the 

procedure of Step A. Preparative RPHPLC was employed 
to obtain a solid (1.66 g) whose NMR and MS were 
consistent with the desired product. 



15 
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Example 86 

Preparati n of 3S-[ [2-[ [ [3-[ (amin iminomethyl) amino] - 
pheny 1 ] car bony 1 ] amino ] acetyl ) amino ] -4 -hydroxybutanoic 
5 acid 



10 




Step A 

Preparation of 3-N-t-Boc-amino-4-hydroxy-butyric acid 
benzyl ester. 

15 N-t-Boc aspartic acid, alpha-benzyl ester (10.0 

mmol) was dissolved in THF (10 mL) and added dropwise 
over a period of 30 minutes to a 0°C solution of BH 3 -THF 
(20 mL # 20.0 mmol), under N 3 . After the mixture was 
stirred for an additional 1-2 hours at 0 # c, the 

20 reaction was quenched with a solution of 10% AcOH in 
MeOH (10 mL) , and the solvent evaporated. The residue 
was dissolved in EtOAc and extracted with IN HC1, BjO, 
and 1 M NB^HCO,. After being dried over MgS0 4 , the 
product was recovered by removal of the solvent in 

25 vacuo. MS was consistent with the desired product. 

step B 

Preparation of N-t-Boc-3-amino-2,3-dihydro-5-oxo-3S- 
furan. 

30 The 3-H-t-Boc-amino-4-hydroxy-butyric acid benzyl 

ester (20 g, 64 mmol) was stirred in dichloromethane 
(200 mL) at 25 °C for 16 hours in the presence of a 
catalytic amount of camphor sulfonic acid. The solvent 
was removed in vacuo. The crude material was purified 

35 by flash chromatography on a bed of silica gel (22 cm x 
6 cm of Merck 60 Silicagel) eluted with a gradient of 
hexane/ethyl acetate (90/10 to 70/30; 200 mL/min flow 
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rate). The pur N-t-Boc-3-aminolact ne was isolated as 
a white solid (5.4 g) whose MS was c nsi stent with the 
desired compound, 

5 Step C 

Preparation of 3 -ami no- 2 , 3-dihydro-5-oxo-3S-f uran 
hydrochloride. 

The 3-N-t-Boc amino lactone (5.0 g, 25 mmol) 
isolated in Step B was dissolved in 4N HC1 dioxane (20 

10 mL) . After stirring 45 minutes at 25°C, 4N HC1 dioxane 
solution (10 mL) was added and after 1 hour at 25°C, 
the excess HC1 was removed in vacuo. The resulting 
solution deposited crystals upon standing. The white 
crystalline material was filtered and dried (2.9 g) ; l H 

15 NMR (DMSO -d«) 6 2.55 (dd, 1H, Jl - 18.3 Hz, J2 - 2.5 
HZ), 3.0 (dd, 1H, Jl - 8.5 HZ, J2 » 18.3 Hz) , 4.1 (m, 
1H), 4.35 (dd, 1H, Jl - 10.5 Hz, J2 - 2.7 Hz), 4.5 (dd, 
1H, Jl - 10.5 HZ, J2 - 6.5 HZ), MS (FAB) 102.1(M+H+). 

20 Step P 

3-amino-2, 3-dihydro-5-oxo-3S-furan hydrochloride 
was coupled to meta-guanidino-hippuric acid 
hydrochloride (GIHA) using the following procedure. To 
GIHA (1.6 g, 5.9 mmole) in DMF (about 30 mLs) was added 

25 an equivalent of NMH (0.59 g, 0.64 mL, 5.82 mmole) and 
the mixture allowed to stir for several minutes until a 
precipitate formed. The mixture was cooled to 0 # C and 
an equivalent of DSC (1.49 g, 5.82 mmole) and a 
catalytic amount of DMAP were added and the reaction 

30 allowed to proceed for at least 0.5 hour. Upon 

substantially complete activation 3-aaino-5-oxo-3S- 
furan hydrochloride (0.8 g, 5.82 mmole) was added to 
the reaction mixture followed by an equivalent of NMM 
(0.59 g, 0.64 mL, 5.82 mmole) and the reaction allowed 

35 to proceed to completion (1-16 hours). The volatiles 
were removed (vacuum rotary evaporation at 60 °C) and 
the r sidu dissolved in a minimum am unt f 
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water :acetonitrile (using the minimum am unt of 
acetonitril to effect solution) . The solution was 
br ught to pH of about 3 by addition of neat TFA and 
isolation of desired coupled product was achieved by 
5 preparative RPHPLC to obtain the mono TFA salt as a 
hygroscopic solid after lyophilization (0.54 g) . 

StQP E 

The title compound was obtained by dissolving the 
10 product from Step D (0.54 g) in water (20 mL) . The pH 
of the solution was brought to about 11 by addition of 
dilute aqueous NaOH. Upon completion of the reaction, 
as determined by analytical RPHPLC, the solution (final 
pH about 8) was lyophilized. The product's identity 
15 was confirmed by proton NMR and MS. 
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Example 87 

Preparati n of (±) sodium 0-[[2-[[t3- 

[ (aminoiminomethyl) amin ] phenyl ] car bony 1] amino] acetyl] - 

amino ]-2-hydroxybenzenepropanoate, sodium salt, 

trif luoroacetate salt 



0 




15 3 - Amino-hy dr ocoumar in hydrochloride (2.0 g, 0.010 

mole), prepared according to J. Rico, Tett. Let. . 1994, 
25/ 6599-6602, was coupled to GIHA (1.50 g, 0.0041 
mole) using substantially the procedure of Example 86, 
Step D. Purification by preparative RPHPLC gave the 

20 desired product as a mixture of coumarin and hydroxy- 
acid TFA salts as a light yellow powder after 
lyophilization (1.50 g) . Essentially complete 
conversion to the desired phenol-acid was obtained by 
dissolving the purified mixture in water, adjusting the 

25 pH to 7-8 with dilute aqueous NaOH, and lyophilizing. 
MS and proton HMR were consistent with the phenol-acid 
(carboxylate) form of the molecule (as the 
trif luoroacetate, sodium salt) . 



WO 97/08145 



PCT/US96/13500 



- 213 - 

Example aa 

Preparation f (±) 0-[ [2-[ [ [3-[ (amin iminomethyl)- 
amino] phenyl J carbony 1 ] amino ] acetyl ] amino ] -2 -hydroxy-5- 
5 nethylbenzenepropanoic acid, trif luoroacetate salt 



10 




3 -Amino-6-methy lhydrocoumar in , prepared according 
15 to the ref erence cited in Example 87, was coupled to 
GIHA using amounts, conditions, and purification 
similar to Example 87 to obtain a tan solid (0.76 g) 
whose NMR and MS were consistent with the desired 
product (as the TFA, sodium salt). 
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Example 89 

Preparation of (±) 3-[ [2-[ [ [3-[ (amlnoiain methyl) - 
aaino)phenyl]carbonyl]anino]acetyl]anino]-4-( (2- 
5 hydroxyethyl)amino]-4-oxobutanoic acid, 
trifluoroacetate salt 

? 

10 H if JL H 

7FA 

15 step a 



20 




N-t-Boc aspartic acid, alpha-benzyl ester (7.7 
mmol, 2.50 9) was dissolved in DMF: pyridine (1:1, 70 
mL) and DSC (8.5 mmol, 2.2 g) was added together with a 

25 catalytic amount of DMAP. After cessation of gas 

evolution (about 1 hour), ethanol amine (0.52 g, 8.3 
mmol) in pyridine (20 mL) was added and allowed to 
react at room temperature overnight. Volatiles were 
removed to obtain a golden oil. The resulting product 

30 was partitioned between EtOAc and aqueous HC1. The 

organic layer was washed with saturated aqueous sodium 
bicarbonate solution, water, dried (anhydrous sodium 
sulfate) and volatiles removed to obtain a golden oil 
(2.64 g) whose proton NMR and mass spectra correspond 

35 to the desired protected amide. 
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Step B 



5 




The crude product from Step A (2.3 g) was de- 
benzylated u6ing standard procedures. Thus, the 

10 product from Step A was taken up in acetic acid (about 
70 mL) transferred to a Fischer-Porter pressure bottle 
and 3% palladium on carbon (1 g) and hydrogen added (54 
psig) . The reaction was vigorously stirred and 
hydrogen replenished as needed. After no further 

15 hydrogen uptake (about 1 hour) the catalyst was removed 
by filtration through a celite pad and volatiles 
removed to obtain a colorless oil (1.73 g) . Proton NMR 
and MS were consistent with the desired de-benzylated 
product. 

20 

step c 



25 




The crude product obtained in Step B was dissolved 
in dioxane (20 mL) and to this was added 4N HCI in 

30 dioxane (40 mL) with vigorous stirring. The reaction 
was allowed to proceed until gas evolution ceased 
(about 15 minutes) . The volatiles were removed and a 
golden oil was obtained which was triturated with 
diethyl ether. Proton NMR and mass spectra were 

35 consistent with the desired N-deprotected, amino acid 
product. 



WO 97/08145 



PCT/US96/13500 



- 216 - 

Th product of step C (l.o gm, 4.7 nun 1) was 
coupled t GIHA (1.5 g, 4.11 mmol) using a pr cedure 
similar t that of Exampl 86, step D. The crude 
5 coupling reaction was concentrated to a thick oil and 
reconstituted in water: acetonitrile, and purified by 
preparative RPHPLC to obtain the desired (l) 3-[(2- 
C [ f3-C ( amino iminomethyl ) amino ] phenyl ] carbony 1 ] amino] - 
acetyl ] amino] -4- [ (2 -hydroxy ethyl ) amino] -4-oxobutanoic 
10 acid, trifluoroacetate salt (0.44 g after 

lyophilization) . Proton NMR and mass spectra were 
consistent with the desired product. 
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Example 94 

Preparation of 2S-[ [2-[ [ [3-[ [aminoimin methyl)- 
amino ] phenyl ] car bony 1 ] amin ] acetyl ] amino ]-3- 
5 carboxypropyl 2-aminobenzoate, bis(trif luoroacetate) 
salt, monohydrate 



10 



15 




Preparation of Benzyl- 3 -N-tBoc-amino-4 -hydroxy- ( 3 s ) - 
butyrate 

20 N-tBoc-L-aspartic acid, 0-benzyl ester (Sigma) (75 

9, 20 mmol) was dissolved in THF (30 ml) and added 
dropvise over a period of 30 minutes to BH 3 -THF (400 ml, 
40 mmol) at 0°C under a N 2 atmosphere. After the 
solution vas stirred. for 2.5 hours at o°C, the reaction 

25 vas quenched with 50 ml solution of 10% acetic acid in 
MeOH, and the solvent vas evaporated. The residue vas 
dissolved in ether (200 ml) and vashed vith IN HC1, 
saturated KjCO,, vater and dried over MgS0 4 . The product 
vas isolated by removal of the solvent in vacuo (mp 56- 

30 57 # C from isopropyl ether /hexane) • 'H-NMR (c^-DMSO) S 

1.4 <S, 9H), 2.68 (d, 2H, J - 6 Hz), 3.82 (d, 2H, J - 5 
HZ), 4.01 (m, 1H), 5.16 (s, 2H), 5.21 (bs, 1H) , 7.37 
(bs, 5H). 
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Preparati n of benzyl-3-aiain -4-(anthranilate)-(3S)- 
butyrate 

5 Benzyl-3 -N-tBoc-amino-4 -hydroxy- (3S) -butyrate (10 

g, 32 mmol) was dissolved in 50 ml of dimethyl formamide 
followed by triethylamine (4.4 g, 46 mmol) . Isatoic 
anhydride (5.0 g # 3 mmol) was added and the solution 
was stirred for 24 hours at 25«C. After the reaction 

10 (monitored by reverse phase HPLC) was complete, water 
was added and the product extracted with ethyl acetate 
(100 mL) and dried over Na 7 S0 4 . Solvent evaporation 
resulted in 12 g of a yellow oil. To this oil, dioxane 
(20 mL) was added followed by 4N HC1 in dioxane (20 

15 mL). The reaction was left to proceed for 4 hours, 
ether was added and an oily mass separated from the 
solution. Ether was again added to the oily mass and 
decanted. This procedure was repeated two times. 
Ether was added to the semi solid and stirred 

20 vigorously for 16 hours. A white solid was collected 
having MS and 'H-NMR consistent with the proposed 
structure • 

8tW C 

25 N,N'-Disuccinimidylcarbonate (DSC) (1.4 g, 0.5 

mmol) was added to GIHA (1.0 g, 0.5 mmol) in dry 
dimethylformamide (20 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of l 
hour benzyl-3-amino-4-anthranilate-(3S) -butyrate (0.7 

30 g, 0.5 mmol) in DNP/NMN (1:1) (5.0 mL) was added in one 
portion* The product was purified by reverse phase 
chromatography (vater/acetonitrile) to result in a 
white solid (1.0 g) . MS, and 'H-NMR were consistent 
with proposed structure. 



WO 97/08145 



PCT/US96/13500 



- 219 - 

The benzyl ester from Step C was hydrogenated 
using H, gas and catalytic Pd/C (500 mg, 5%) for 4 
hours. After c mplete reacti n th product was 
5 purified by reverse phase chromatography 

(water/acetonitrile) to result in a white solid 
(1.0 g) . MS and 'H-NMR were consistent with the 
proposed structure. 
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Example 95 

Pr paration of 0-[ [2-[ [ [3-[ (aminoi*inomethyl)amin ]- 
phenyl ) carbony 1 ] amino ] acetyl ] amino] -1 , 4 -benzodioxin-6- 
5 propanoic acid, trif luoroacetate salt 



10 




15 

To 1 , 4-benzodioxan-6-carboxaldehyde (Aldrich) (10 
g) in isopropanol (205 aL) was added ammonium acetate 
(12.5 g) followed by malonic acid (6.0 g) . The 

20 reaction mixture vas stirred at reflux for 5 hours. 

The reaction mixture vas filtered hot and washed with 
hot isopropanol (100 aL) . The resulting white solid 
was dried to give DL-3-amino-3-(l,4-benzodioxane) 
propionic acid (6.3 g) as a white solid. MS, and l H-NMR 

25 were consistent with the proposed structure. 

step B 

DL-3-amino-3~(l,4-benzodioxane) propionic acid (6 
g) from Step A vas slurried in absolute EtOH (250 mL) 

30 and acetyl chloride (20 mL) . The slurry was then 

heated at reflux for 4 hours. The reaction mixture was 
cooled to 25 °C and the solvent evaporated under reduced 
pressure to give a solid which was washed with ethyl 
ether (50 mL) to give DL-ethyl-3-amino-3-(l, 4- 

35 benzodioxane) propionate (6.5 g) as a white solid. MS 
and 'H-NMR were consistent with proposed structure. 
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N,N'-Disuccininidyl carb nate (DSC) (1.4 g, 0.5 
mmol) was add d to GIHA (1.0 g, 0.5 mmol) in dry 
dimsthylf rnaaide (20 nL) followed by 
5 dimethylaminopyridine (100 mg) . After a period of 1 
hour the product from Step B (0.7 g, 0.5 mmol) in 
DMF/NMM (i:i) (5.0 mL) was added in one portion. After 
complete reaction the product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 
10 a white solid (l.l g) . MS and «H-NMR were consistent 
with the proposed structure. 

Step P 

DL-ethyl-3-amino-3- ( 1 , 4-benzodioxane) propionate 
adduct (the product from step C) (500 mg) was dissolved 
in water/acetonitrile (Hi), followed by the addition 
of lithium hydroxide (100 mg). The reaction mixture 
was stirred at 25 a C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trif luoroacetic acid 
was added until pH»2. The product was purified by 
reverse phase chromatography (water/acetonitrile) to 
result in 255 mg of a white solid. MS and 'H-NMR were 
consistent with the proposed structure. 



15 



20 
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Example 96 

Preparati n of N-[2-[[ [3-[ (aminoiminomethyl) amino ]- 
phenyl ]carbonyl] amino] acetyl] -0-alanine, ethyl ester 




10 

N,N'-Disuccinimidyl carbonate (DSC) (1.4 g, o.5 
mmol) was added to GIHA (1.0 g, 0.5 mmol) in dry 
dimethylforaamide (20 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of l 

15 hour beta-alanine ethyl ester hydrochloride (0.7 g, 0.5 
mmol) in DMF/KMM (1:1) (5.0 mL) was added in one 
portion. The product was purified by reverse phase 
chromatography (vater/acetonitrile) to result in l.l mg 
of a white solid. MS and 'H-NMR were consistent with 

20 proposed structure. 
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Example 97 

Preparation of N-C2-[[[3-[(aminoiminomethyl)amino)- 
pheny 1 ] carbony 1 ] amino] acetyl ] -/8- alanine 




The compound of Example 96 (500 mg) was dissolved 
in water/ acetonitrile followed by the addition of 

lithium hydroxide (200 mg) . The reaction mixture was 
stirred at 25»C, and monitored by HPLC. After complete 
15 hydrolysis (1-2 hours) trif louroacetic acid was added 
until pH - 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 
375 mg of a white solid. MS and 'H-NMR were consistent 
with the proposed structure. 



20 
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Example QR 



Preparati n f (±)ethyl 0-[ [2-[ [ [3-[ (aminoimin methyl)- 
amin ) pheny 1 ) carbonyl ] amino ] acety 1 ] amino ] -quinol ine- 3 - 
5 propanbate, bis(trifluoroacetate) salt 




27FA 



H2O 



To 3 -quinolinecarboxaldehyde (Aldrich) (10 9) in 
isopropanol (205 mL) was added ammonium acetate (12. 5 
g) followed by malonic acid (6 g) . The reaction 

20 mixture was stirred at reflux for 5 hours. The 

reaction mixture was filtered hot and washed with hot 
isopropanol (100 mL) . The resulting white solid was 
dried to give DL-3-amino-3-(3-quinoline) propionic acid 
(6.3 g) as a white solid. MS and 'H-NMR were consistent 

25 with the proposed structure. 



Step B 

DL-3-amino-3-(3-quinoline) propionic acid (6 g) 
from Step A was slurried in absolute EtOK (250 mL) and 

30 acetyl chloride (20 mL) . The slurry was then heated at 
reflux for 4 hours. The reaction mixture was cooled to 
25°C and the solvent evaporated under reduced pressure 
to give a solid which was washed with ethyl ether (50 
mL) to give DL-ethyl-3-amino-3-(3-quinoline) propionate 

35 (6.5 g) as a white solid. MS and 'H-NMR were consistent 
with the proposed structure. 
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Step c 

T N,N'-disuccinimidyl carbonate (DSC) (1.4 g, 0.5 
mmol) was added 6IHA (1.0 g, 0.5 mmol) in dry 
dimethylformamide (20 mL) followed by 
dimethylaminopyridine (100 nig) . After a period of l 
hour ethyl DL-3-amino-3-(3-quinoline) propionate (1.2 q t 
0.5 mmol) in DMP/NMM (1:1) (5.0 mL) vas added in one 
portion. The product vaa purified by reverse phase 
chromatography (water/acetonitrile) to result in a 
white solid (1.2 g). MS and 'H-NMR were consistent with 
the proposed structure. 
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Example 99 

Preparation £ 0-[ [2-[ [ [3-( (aminoiminomethyl) amino] 
phenyl ] carbonyl ] amino ] acetyl ] amino ] guinoline- 3 - 
5 propanoic acid, bis(trifluoroacetate) salt 



10 




2TFA H2O 



15 The compound from Example 98 (600 mg) was 

dissolved in water/ acetonltrile (1:1)/ followed by the 
addition of lithium hydroxide (100 mg) . The reaction 
mixture was stirred at 25°C and monitored by HPLC. 
After complete hydrolysis (1-2 hours) tr if louroacetic 

20 acid was added until pH « 2. The product was purified 
by reverse phase chromatography (water/acetonitrile) to 
result in 470 mg of a white solid. MS and 'H-NMR were 
consistent with the proposed structure. 
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Example 100 

Preparati n f ethyl 0-[[2-[[ [3-[ (4,5-dihydr fchiazol-2- 
y 1) amino ] phenyl ] car bony 1 ] amino] acetyl ] amino ] pyr idine-3 - 
5 propanoate, trif luoroacetate salt 



10 




15 step A 

Preparation of 3-Nitrobenzoyl Glycine: 



20 




Glycine (20 g, 266 mmol) was added to water (200 
mL), followed by potassium hydroxide (20 g, 357 mmol) 
and cooled to 0°C in an ice bath. To this solution 3- 

25 nitrobenzoyl chloride (Aldrich) (20 g, 108 mmol) was 
added- in a solution in acetonitrile (20 mL) drop-wise 
over a 10 minute period. After complete reaction (3-4 
hours) concentrated hydrochloric acid was added until 
pH » 1 followed by saturated aqueous NaCl (75 mL) . The 

30 product was filtered, washed with water and air dried 

(22 g, 90% yield). 'H-NMR (d,-DMSO) *, 3.92 (d, 2H, J = 
6.1), 7.9 (t, 1H, J «= 7.9), 8.3 (t, 1H, J - 5.6), 8.35 
(m, 2H), 8.69 (S, 1H), 9.25 (t, 1H, J => 7.2 Hz) . MS 
(FAB) m/e 231.0 (M+Li+). 

35 Elemental Analysis for C^HjOj 

C*lG'&z c, 45.89; H, 4.25; N, 9.92 

ronnA'. c, 45.97; H, 4.44; N, io.ll 
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3-nitr benzoyl glycine, prepared in Step A above 
(4 g) was dissolved in ethanol (60 mL) in a Parr jar. 
Palladium on carbon 5% (500 mg) vas added and the 
5 mixture was hydrogenated under 50 psi in a Parr 

apparatus for a period of 1.5 hours. After complete 
reaction the palladium catalyst vas removed by 
filtration through a plug of celite. The solvent was 
removed under reduced pressure and the sample dried in 
10 vacuo. 

?tW C 

Acetonitrile (5 mL) vas added to the crude aniline 
from Step B followed by 2-(methylthio)-2-thiazoline (7 
15 g) and heated to reflux for 6 hours. The solvent was 
removed under reduced pressure to give a solid. 
Diethyl ether was added and the solid was filtered to 
give a tan colored solid (4.6 g) . 

20 step D 

N,N'-Disuccinimidyl carbonate (DSC) (1.4 g, 0.5 
mmol) was added to 2- (methylthio) -2-thiazoline (1.0 g, 
0.5 mmol) in dry dimethylformamide (20 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of l 

25 hour ethyl DL-3-amino-3-(3-pyridyl) propionate (1.2 g, 
0.5 mmol) in DMF/NMM (1:1) (5.0 mL) was added in one 
portion. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in a 
white solid (520 g) . MS and l H-NMR were consistent with 

30 the proposed structure. 
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Example 101 



10 



15 



Preparation f 0- [ [ 2- [ [ [ 3- [ (4 , 5-dihydrothiazol-2- 

y 1 ) amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ) pyridine- 3 - 

propanoic acid, trif luoroacetate salt 



The compound of Example 100 (600 mg) was dissolved 
in water/acetonitrile (1:1) followed by the addition of 
lithium hydroxide (100 mg) . The reaction was allowed 
to stir at 25 °C, and monitored by HPLC. After complete 
hydrolysis (1*2 hours) trif louroacetic acid was added 
until pH « 2. The product was purified by reverse 
phase chromatography (vater/acetonitrile) to result in 
470 mg of a white solid. MS and l H-NMR were consistent 
with the proposed structure. 
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Example 102 

Pr paration of N-[2-[ [ [3-[ [ [ (phenylmethyl) amino] - 
carbony 1 ] amino ] phenyl ) carbony 1 ] amino ] acetyl ] -0-alanine , 
5 ethyl ester 



10 




Ethyl (3-nitrobenzoylglycyl)-3-amido propionate (2 g, 
0.62 mmol) (Example 100, Step A) was added to absolute 
ethanol (60 mL) in a Parr jar. Palladium on carbon 5% 

15 (500 mg) was added and the mixture was hydrogenated 
under 50 psi in a Parr apparatus for a period of 1.5 
hours. After complete reaction the palladium catalyst 
was removed by filtration through a plug of celite. 
The solvent was removed under reduced pressure and the 

20 sample dried in vacuo. Acetonitrile (5 mL) was added 
to the crude aniline followed by benzyl isocyanate (700 
mg, 0.75 mmol) . The solution turned to a solid. 
Diethyl ether was added and the solid was filtered to 
give the benzyl urea as a salmon colored solid (2.6 g, 

25 99* yield). The product (l g portion) was purified by 
reverse phase chromatography (water/acetonitrile) to 
result in a white solid: "H NMR (dj-DMSO) S, 1.17 (t, 
3H, J - 7.3 HZ), 2.48 (t, 2H, J - 7.1 Hz) , 3.45 (q, 2H, 
J, - 6.8 Hz, J, » 13.2 HZ), 3.80 (d, 2H, J - 6.9 Hz) , 

30 4.06 (q, 2H, J, - 7.5 Hz, J a - 13.4 Hz), 4.31 (d, 2H, J 
- 7.5 Hz), 7.2-7.4 (m, 5H) , 7.8 (t, 1H, J - 8.0 Hz) , 
7.85 (bs, 1H), 8.1 (t, 1H, J - 5.6 Hz) , 8.35 (m, 2H) , 
8.71 (s, 1H), 8.78 (bs, 1H), 9.22 (bs, 1H) . 
MS (FAB) m/e 427.3 (M+H+) . 

35 Elemental Analysis 

CaHa^Oj 1.5 H,0 Calc'd. : C, 58.28 H, 5.74 N, 12.36 

Found: C, 58.48 H, 5.57 N, 12.25 
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Example 103 

Preparati n of 3-[ [2-[ [ [3-[ [ [ (phenylmethyl)amin ]- 
carbonyl]amin ] phenyl ]carbonyl] amino ] acetyl ]amin ]- 
5 propanoic acid 



10 




The compound of Example 102 (400 mg, 0.094 mmol) 
15 was dissolved in water/ acetonitrile (1:1), followed by 
addition of lithium hydroxide (100 mg, 0.4 mmol). The 
reaction was stirred at 25 °C, and monitored by HPLC. 
After complete hydrolysis (1-2 hours) trif luoroacetic 
acid was added until pH » 2. The product was purified 
20 by reverse phase chromatography (water /acetonitrile) to 
result in 265 mg of a white solid: l H NMR (d«-DMSO) 
2.48 (t, 2H, J - 7.1 Hz), 3.45 (q, 2H, J, - 6.8 Hz, J 2 - 
13.2 Hz), 3.80 (d, 2H, J ~ 6.9 Hz) , 4.31 (d, 2H, J - 
7.5 HZ), 7.2-7.4 (m, 5H) , 7.8 (t, 1H, J - 8.0 Hz), 7.85 
25 (bs, 1H) # 8.1 (t, 1H, J - 5.6 Hz) , 8.35 (m, 2H) , 8.71 
(S, 1H), 8.78 (bs, 1H), 9.22 (bs, 1H) . 
MS (FAB) m/e 405.6 (M+Li+) . 
Elemental Analysis 

CjoHa^O, 0. 511,0 CalCd. : C, 59.00 H, 5.39 N, 13.75 
30 Pound: C, 59.29 H, 5.11 N, 13.63 
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The same procedure used in the preparation of 
Example C was followed substituting an equivalent 

15 amount of DL-ethyl 3-amino-3-pyridyl propionate for 

ethyl beta-alanine hydrochloride, N,M'-Disuccinimidyl 
carbonate (14 g, 5.5 mmol) was added to 3-nitro-benzoyl 
glycine (10 g f 4,5 mmol) in dry dimethylformamide (30 
mL) followed by dimethylaminopyridine (200 mg) . After 

20 a period of l hour DL-ethyl 3 -amino- 3 - ( 3 -pyr idy 1 ) 
propionate dihydrochloride (13 g, 4.6 mmol) in 20% 
aqueous potassium carbonate (50 mL) was added in one 
portion. After complete reaction the product was 
collected by filtration (11.5 g, 80% yield). MS and 

25 'H-NMR were consistent with the proposed structure. 
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Example 105 

Preparation of ethyl 0-[ [2-( [ [3-[ [ [ (phenylmethyl) - 
amin ] carbony 1 ] amino ] phenyl ] carbony 1 J amino] acetyl ] - 
5 amino ]pyridine-3-propanoate, trif luoroacetate salt 



10 




DL-Ethyl (3-nitrobenzoyl glycyl) -3-amido-3-pyridyl 
propionate (2 g, 0.62 maol) of Example 104 was added to 
absolute ethanol (60 mL) in a Parr jar. Palladium on 

20 carbon 5% (500 mg) was added and the mixture was 

hydrogenated under 50 psi in a Parr apparatus for a 
period of 1.5 hours. After complete reaction the 
palladium catalyst was removed by filtration through a 
plug of celite. The solvent was removed under reduced 

25 pressure and the sample dried In vacuo. Acetonitrile 
(5 mL) was added to the crude aniline followed by 
benzyl isocyanate (700 mg # 0.75 mmol) . The solution 
turned to a solid. Diethyl ether was added and the 
product was filtered. The product was purified by 

30 reverse phase chromatography (water/acetonitrile) to 
result in a white solid (1.5 g) . MS and NMR were 
consistent with the proposed structure. 



35 
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Example lOfi 

Preparation of (±) 0-[ [2-[ [ (3-( [ [ (phenylmethyl) - 
amin ]carbonyl]amin ] phenyl ]carb nyl ] amino] acetyl ]- 
amin Jpyridin -3-pr pan ic acid 



10 




15 The compound of Example 105 (400 mg, 0.094 mmol) 

was dissolved in vater/acetonitrile (1:1), followed by 
the addition of lithium hydroxide (100 mg, 0.4 mmol). 
The reaction mixture vas stirred at 25 # C, and monitored 
by HPLC. After complete hydrolysis (1-2 hours) 

20 trifluoroacetic acid vas added until pH - 2. The 

product vas purified by reverse phase chromatography 
(vater/acetonitrile) to result in a vhite solid (200 
mg) . MS and 'H-NMR vere consistent vith the proposed 
structure* 



25 
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Example 107 



10 



15 



20 



Pr paration f ethyl 0- [ [ 2 - ( [ [ 3 - [ [ (pheny lamin ) - 
carbony 1 ) amino] pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine- 3 -propanoate 



DL-ethyl (3-nitrobenzoylglycyl) -3-amido-3- (3- 
pyr idyl) propionate (2 g, 0.64 mmol) was added to 
absolute ethanol (60 mL) in a Parr jar. Palladium on 
carbon 5% (500 mg) was added and the mixture vaa 
hydrogenated under 50 psi in a Parr apparatus for a 
period of 1.5 hours. After complete reaction the 
palladium catalyst was removed by filtration through a 
plug of celite. The solvent was removed under reduced 
pressure and the sample dried in vacuo. Acetonitrile 
(5 mL) was added to the crude aniline followed by 
phenyl isocyanate (600 mg, 0.75 mmol). The solution 
turned to a solid. Diethyl ether was added and the 
product was filtered. The product was purified by 
reverse phase chromatography (water/ acetonitrile) to 
result in a white solid (1.1 g) . MS and 'H-NMR were 
consistent with the proposed structure. 




CCfcEt 
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Example iQP 
Preparation f 0- [ [ 2 - [ [ [ 3- [ [ (phenylamino) - 
carbony 1 ] amino ] phenyl ] earn ny 1 ] amino ] acetyl ] amin ] - 
pyridin -3-pr panoic acid, trif luoroacetate salt 



10 




15 The compound of Example 107 (500 mg, 0.095 mmol) 

vaa dissolved in water/acetonitrile (l:l), followed by 
the addition of lithium hydroxide (100 mg, 0.4 mmol). 
The reaction mixture was stirred at 25 »C, and monitored 
by HPLC. After complete hydrolysis (1-2 hours) 

20 trifluoroacetic acid was added until pH « 2. The 

product was purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (350 
mg) . MS and 'H-NMR were consistent with proposed 
structure. 



25 
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Ejxaaple IP? 

Pr paration of ethyl 0-[ [2-( [ [3-(amin carbonylamin )- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] pyr i dine- 3 - 
5 propanoate, trif luoroacetate salt 



10 




15 

DL-ethy 1 ( 3 -nitrobenzoy lglycy 1 ) -3-amido-3- (3- 
pyr idyl) propionate (2 g, 0.62 mmol) was added to 
absolute ethanol (60 mL) in a Parr jar. Palladium on 
carbon 5% (500 mg) was added and the mixture was 

20 hydrogenated under 50 psi in a Parr apparatus for a 
period of 1.5 hours. After complete reaction the 
palladium catalyst was removed by filtration through a 
plug of celite. The solvent was removed under reduced 
pressure and the sample dried in vacuo. Hydrochloric 

25 acid (20% , 75 mL) was added to the crude aniline 

followed by urea (2 g) . The solution was heated to 
reflux for 15 hours. After complete reaction (15 
hours) , the product was purified by reverse phase 
chromatography (water/acetonitrile) and lyophilized to 

30 result in a white solid (1.2 g). MS and l H-NMR were 
consistent with the proposed structure. 
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Example 110 

Preparation of 0-[ [2-[ [ [3-(aminocarbonylamin )- 
phenyl] car bony 1] amino ] acetyl] am in ]pyridine-3-pr panoic 
acid, trifluoroacetate salt 



10 




15 The compound of Example 109 (500 mg, 0.095 mmol) 

was dissolved in water/ acetonitrile (1:1), followed by 
the addition of lithium hydroxide (100 mg, 0.4 maol) . 
The reaction mixture was stirred at 25°C, and monitored 
by HPLC. After complete hydrolysis (1-2 hours) 

20 trifluoroacetic acid was added until pH » 2. The 

product was purified by reverse phase chromatography 
(water/acetonitrile) and lyophilized to result in a 
white solid (350 mg) . MS and *H-NMR were consistent 
with the proposed structure. 
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Example \}\ 

Preparation of ethyl j8-[ [2-[ [ [3-[ [ [ [ (4-methylphenyl)- 
sulf ny 1 ] amino ] carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
5 acetyl] amino] pyridine- 3 -propanoate, trif luoroacetate 
salt 



10 



15 




20 DL-ethyl (3-nitrobenzoylglycyl) -3-amido-3-(3- 

pyr idyl) propionate (2 g, 0.64 mmol) was added to 
absolute ethanol (60 mL) in a Parr jar. Palladium on 
carbon 5% (500 mg) was added and the mixture vas 
hydrogenated under 50 psi in a Parr apparatus for a 

25 period of 1.5 hours. After complete reaction the 

palladium catalyst vas removed by filtration through a 
plug of celite. The solvent vas removed under reduced 
pressure and the sample dried in vacuo. Acetonitrile 
(5 mL) vas added to the crude aniline followed by p- 

30 toluensulfonyl isocyanate (600 mg, 0.75 mmol). The 
solution turned to a solid. Diethyl ether vas added 
and the product vas filtered. The product vas purified 
by reverse phase chromatography (vater/acetonitrile) 
and lyophilized to result in a vhite solid (1.1 g). MS 

35 and *H-NMR vere consistent with the proposed structure. 
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Example 112 

Preparation of 0-[ [2-[ [ [3-[ [ [ [ (4-methylph nyl)- 
sulf nyl]amin )carbonyl]amin ] phenyl ]carbonyl)amin ]- 
acetyl] amino] pyridine-3-propanoic acid, 
trifluoroacetate salt 



10 



15 




20 The compound of Example 111 (500 mg, 0.095 mmol) 

was dissolved in water/ acetonitrile (1:1) , followed by 
the addition of lithium hydroxide (100 mg, 0.4 mmol). 
The reaction mixture was stirred at 25 °C, and monitored 
by HPLC. After complete hydrolysis (1-2 hours) 

25 trifluoroacetic acid was added until pH = 2. The 

product was purified by reverse phase chromatography 
(water/acetonitrile) and lyophilized to result in a 
white solid (350 mg) . MS and 'H-NMR were consistent 
with the proposed structure. 
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Preparation f ethyl 0-[ [2-[ [ [3-[ (amin thioxomethyl)- 
amino] phenyl ) carbony 1 ] amin ] acetyl ] amino J pyr idine-3 - 
5 propanoate, trif luoroacetate salt 



10 




15 

DL-ethyl (3-nitrobenzoylglycyl) -3-amido-3-(3- 
pyridyl) propionate (2 g, 0.64 mmol) was added to 
absolute ethanol (60 mL) in a Parr jar. Palladium on 
carbon 5% (500 mg) was added and the mixture was 

20 hydrogenated under 50 psi in a Parr apparatus for a 
period of 1.5 hours. After complete reaction the 
palladium catalyst was removed by filtration through a 
plug of celite* The solvent was removed under reduced 
pressure and the sample dried in vacuo. Acetonitrile 

25 (5 mL) was added to the crude aniline followed by 
benzoyl isothiocyanate (600 mg, 0.75 mmol) . After 
complete reaction the solvent was removed under reduced 
pressure. To the resulting oil was added methanol (50 
mL) followed by KjCOj (2 g) and the reaction was left to 

30 stir until the hydrolysis was complete. The product 
was purified by reverse phase chromatography 
(water/acetonitrile) and lyophilized to result in a 
white solid (980 mg) . MS and 'H-NMR were consistent 
with the proposed structure. 
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Example 1^4 

Preparati n f 0-[ £2-[ [ [3-[ (aminothioxomethyl)amin ]- 
phenyl ] carbony 1 ] amino ] ac ty 1 ] amino ] pyr idine-3 -propanoic 
acid, triflu roac tat salt 

5 



10 




The compound of Example 113 (500 mg, 0.095 mmol) 
15 was dissolved in water/ acetonitrile (1:1), followed by 
the addition of lithium hydroxide (100 mg, 0.4 mmol). 
The reaction mixture was stirred at 25»C, and monitored 
by HPLC. After complete hydrolysis (1-2 hours) 
trifluoroacetic acid was added until pH = 2. The 
20 product was purified by reverse phase chromatography 
(water/acetonitrile) and lyophilized to result in a 
white solid (350 mg) . MS and 'H-NMR were consistent 
with the proposed structure. 
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15 N,N'-disuccinimidyl carbonate (14 g, 5.5 mmol) was 

added to 3-nitro-benzoyl glycine (10 g, 4.5 mmol) in 
dry dimethylformamide (30 mL) followed by 
dimethylaminopyridine (200 mg) . After a period of l 
hour DL-ethyl-3-amino-3-phenylpropionate hydrochloride 

20 (12 g, 4.6 mmol) in 20% aqueous potassium carbonate (50 
mL) was added in one portion. After complete reaction 
the product was collected by filtration (12 g, 87% 
yield) • MS and 'H-NMR were consistent with the proposed 
structure. 



25 
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Example lie 

Preparation of ethyl 0-[ [2-[ [ [3-[ (aminothi xomethyl)- 
amino ] phenyl ] car bony 1 ] amin J acetyl ] amino ] - 
5 benzenepropanoate 



10 




The compound of Example 115 (2 g, 0.64 mmol) was 
added to absolute ethanol (60 mL) in a Parr jar. 
Palladium on carbon 5% (500 mg) was added and the 
mixture was hydrogenated under 50 psi in a Parr 

20 apparatus for a period of 1.5 hours. After complete 
reaction the palladium catalyst was removed by 
filtration through a plug of celite. The solvent was 
removed under reduced pressure and the sample dried in 
vacuo. Acetonitrile (5 mL) was added to the crude 

25 aniline followed by benzoyl isothiocyanate (600 mg, 
0.75 mmol). After complete reaction the solvent was 
removed under reduced pressure. To this oil, methanol 
(50 mL) was added followed by K^CO, (2 g) and the 
reaction was left to stir until the hydrolysis was 

30 complete. The product was purified by reverse phase 
chromatography (water/acetonitrile) and lyophilized to 
result in a white solid (980 mg) . MS and NMR were 
consistent with the proposed structure. 
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Example 117 

Preparation of 0-[ [2-[ [ [3-[ (amin thi x methy 1) amino ] - 
phenyl] car bony l]amin J acetyl] amino] benzen propan ic 
5 acid 



10 




15 The product of Example 116 (500 mg, 0,095 smol) 

was dissolved in water/ acetonitrile (1:1), followed by 
the addition of lithium hydroxide (100 mg, 0.4 mmol) • 
The reaction mixture was stirred at 25 °C, and monitored 
by HPLC. After complete hydrolysis (1*2 hours) 

20 trifluoroacetic acid was added until pH = 2. The 

product was purified by reverse phase chromatography 
(water /acetonitrile) and lyophilized to result in a 
white solid (350 mg) . MS and K H-NMR were consistent 
with the proposed structure. 

25 
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Example 11B 



Preparation of ethyl 0-[[2-(rt3-[tt (phenylmethyl)- 
amin Jcarbonyl) amino] phenyl ]carb nyl ] amino] acetyl ]- 
5 amino ] benzenepr opanoa te 



DL-ethyl ( 3 -nitrobenzoylglycy 1 ) -3 -amido-3 -phenyl 
propionate (2 g, 0.62 mmol) was added to absolute 
ethanol (60 mL) in a Parr jar. Palladium on carbon 5% 

20 (500 mg) was added and the mixture was hydrogenated 
under 50 psi in a Parr apparatus for a period of 1.5 
hours. After complete reaction the palladium catalyst 
was removed by filtration through a plug of celite. 
The solvent was removed tinder reduced pressure and the 

25 sample dried in vacuo. Acetonitrile (5 mL) was added 
to the crude aniline followed by benzyl isocyanate (700 
mg, 0.75 mmol). The solution turned to a solid. 
Diethyl ether was added and the product filtered. The 
product was purified by reverse phase chromatography 

30 (water/acetonitrile) and lyophilized to result in a 

white solid (1.5 g). MS and f H-NMR were consistent with 
the proposed structure. 



10 




15 
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Preparati n of 0- 1[2-[[[3-[ [ [ (phenylmethyl) amino] - 
car bony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ) - 
5 benzenepropanoic acid 



10 




15 The product of Example 118 (400 mg, 0.094 mmol) 

was dissolved in water/acetonitrile (1:1) , followed by 
the addition of lithium hydroxide (100 mg, 0.4 mmol). 
The reaction mixture was stirred at 25 °C, and monitored 
by HPLC. After complete hydrolysis (1-2 hours) 

20 trifluoroacetic acid was added until pH = 2. The 

product was purified by reverse phase chromatography 
(water/acetonitrile) and lyophilized to result in a 
white solid (200 mg) . MS and 'H-NMR were consistent 
with the proposed structure. 

25 
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Example 120 

Preparation of fi- [ [ 2- [ [ ( 3-nitrophenyl) carbonyl ] amino] - 
acetyl] amino] -1,3-benzodi xole-5-pr panoate 



10 




N,N'-disucciniaidyl carbonate (14 g, 5.5 mmol) was 
15 added to 3-nitro-benzoyl glycine (10 g, 4.5 mnol) in 
dry diaethylformaaide (30 mL) followed by 
diaethylaninopyridine (200 mg) . After a period of l 
hour ethyl DL-3-amino-3-piporinalpropionato 
hydrochloride (7 g, 4.6 mnol) in 20% aqueous potassium 
20 carbonate (50 «L) was added in one portion. After 
complete reaction the product was collected by 
filtration (14 g, 97% yield) . MS and 'H-NMR were 
consistent with the proposed structure. 



25 
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Example 121 

Preparation of ethyl 0-[ [2-[ [ (3-( [ [ (phenylmethyl) - 
amino] car bony 1] amin ] phenyl ] carbonyl ] amino] acetyl ] 
5 amino] -1 , 3-benzodioxole~5-propanoate 



10 




15 The compound of Example 120 (2 g, 0.62 mmol) was 

added to absolute ethanol (60 mL) in a Parr jar. 
Palladium on carbon 5% (500 mg) was added and the 
mixture was hydrogenated under 50 psi in a Parr 
apparatus for a period of 1.5 hours. After complete 

20 reaction the palladium catalyst was removed by 

filtration through a plug of celite. The solvent was 
removed under reduced pressure and the sample dried in 
vacuo. Acetonitrile (5 mL) was added to the crude 
aniline followed by benzyl isocyanate (700 mg, 0.75 

25 mmol). The solution turned to a solid. Diethyl ether 
was added and the product filtered. The product was 
purified by reverse phase chromatography 
(water /acetonitrile) and lyophilized to result in a 
white solid (1.5 g) . MS and 'H-NMR were consistent with 

30 the proposed structure. 
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Example 

Preparation of 0-[ [2-[ [ [3-[ [ [ (phenylmethyl)- 
amin ] carbony 1 ] amino ] phenyl ) carbony 1 ] amino ] acetyl ] - 
5 amino]-l, 3-benzodioxole-5-propanoic acid 



10 




15 The compound of Example 121 (400 mg, 0.094 mmol) 

was dissolved in water/ acetonitrile (1:1), followed by 
the addition of lithium hydroxide (100 mg, 0.4 mmol). 
The reaction mixture was stirred at 25 °C, and monitored 
by HPLC. After complete hydrolysis (1-2 hours) 

20 trifluoroacetic acid was added until pH » 2. The 

product was purified by reverse phase chromatography 
(water/ acetonitrile) and lyophilized to result in a 
white solid (200 mg) . MS and l H-NMR were consistent 
with the proposed structure* 

25 
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Example ^ 3 

Preparati n f ethyl 0-[ [2-[ [ [3-3- 

[ [ (phenylamino) carbonyl ] amino] phenyl ] carbonyl ] amino] - 
5 acetyl] amino}-!, 3-benzodioxole-5-propanoate 



10 



15 




DL-ethyl (3-nitrobenzoylglycyl) -3-amido-3- 
piperidinal propionate (2 g, 0.62 mmol) was added to 
absolute ethanol (60 mL) in a Parr jar. Palladium on 

20 carbon 5% (500 mg) was added and the mixture was 

hydrogenated under 50 psi in a Parr apparatus for a 
period of 1.5 hours* After complete reaction the 
palladium catalyst vas removed by filtration through a 
plug of celite. The solvent vas removed under reduced 

25 pressure and the sample dried in vacuo. Acetonitrile 
(5 mL) vas added to the crude aniline followed by 
phenyl isocyanate (700 mg, 0.75 mmol). The solution 
turned to a solid. Diethyl ether vas added and the 
product filtered. The product vas purified by reverse 

30 phase chromatography (water /acetonitrile) and 

lyophilized to result in a white solid (1.5 g) . MS and 
■H-NHR vere consistent vith the proposed structure. 
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Examp] ? i^A 

Preparation f 0- [ [ 2- [ [ ( 3-3- [ [ (phenylamino) - 
carbonyl) amino) phenyl ]carb nyl]amino]ac tyl ] amino] -1,3- 
5 benzodioxole-5-propanoic acid 



10 




15 

The product of Example 123 (400 mg, 0.094 mmol) 
was dissolved in water /acetonitrile (1:1), followed by 
the addition of lithium hydroxide (100 mg, 0.4 mmol). 
The reaction mixture was stirred at 25«C, and monitored 

20 by HPLC. After complete hydrolysis (1-2 hours) 
trifluoroacetic acid was added until pH » 2. The 
product was purified by reverse phase chromatography 
(water/acetonitrile) and lyophilized to result in a 
white - solid (200 mg) . MS and NMR were consistent with 

25 the proposed structure. 
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Example 12 6 

Preparation f 0-[ [2~[ [ [3-[ [ [ [ (4-(aminosulf nyl) - 
pheny lmethy 1 ] amino ] car bony 1 ] amino ) phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] pyr idine-3 -propanoic acid , 
trif luoroacetate salt 




Step A 

10 To 4-(aminomethyl)-benzenesulfonamide 

hydrochloride hydrate (Aldrich) (6 g) in acetonitrile 
was added 3-ethoxycarbonyl phenyl iaocyanate (Lancaster) 
(5 g) and triethylamine (5 ml) . The reaction was 
stirred for 1 hour. The solvent was removed under 

15 reduced pressure to give a solid mass* Water was added 
and the solid filtered (10.2 g) . MS and 'H-NMR were 
consistent with the proposed structure. 

20 The compound from Step A (10 g) was dissolved in 

water /acetonitrile (1:1), followed by the addition of 
lithium hydroxide (4 g), The reaction mixture was 
stirred at 25 °C, and monitored by HPLC. After complete 
hydrolysis (4-6 hours) 10% aqueous HC1 was added until 

25 pH » 2. The product was purified by filtrati n to give 
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a white solid (7 g) . MS and 'H-NMR were c nsistent with 
the proposed structur . 

Step C 

5 H,N'-Disuccinimidyl carbonate (DSC) (1.4 g, o.5 

nmol) was added to the carboxylic acid-urea of 4- 
(aminomethyl)benzenesulfonamide and 3-ethoxycarbonyl 
phenylisocyanate (l g, 0.5 mmol) [See Scheme V(A13)] in 
dry dimethylformamide (20 mL) followed by 

10 dimethylaminopyridine (100 mg) . After a period of 1 

hour the compound from Example 1, step C was added (2.2 
g, 0.5 mmol) in DMF/NMM (i:i) (5.0 mL) in one portion. 
After complete reaction the product was purified by 
reverse phase chromatography (water/acetonitrile) and 

15 lyophilized to result in a white solid (1.2 g). MS and 
'H-HMR were consistent with the proposed structure. 

Step D 

The compound from Step C (600 mg) was dissolved in 
20 water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction mixture was 
stirred at 25*C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trif luoroacetic acid was added 
until pH-2. The product was purified by reverse phase 
25 chromatography (water/acetonitrile) and lyophilised to 
result in 500 mg of a white solid. MS and 'h-NMR were 
consistent with the proposed structure. 
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Example 127 

Preparation £ 0-[ [2-[ [ [3-[ [ [ (3-pyridinylmethyl) - 
amin ] carbony 1 ] amin ] phenyl ] carbony 1 ] amino ] acetyl ] - 
5 amino] pyridine- 3 -propanoic acid, bis trif luoroacetate 
salt 



10 



15 




Step h 

To 3-pyridinemethylamine (Aldrich) (6 g) in 

20 acetonitrile was added 3 -ethoxycar bony 1 

phenylisocyanate (Lancaster) (5 g) and triethylamine (5 
ml) . The reaction was stirred for 1 hour. The solvent 
was removed under reduced pressure to give a solid 
mass. Water was added and the solid filtered (12 g) . 

25 MS and 'H-NMR were consistent with the proposed 
structure. 

Step P 

The compound from Step A (10 g) was dissolved in 
30 vater/acetonitrile (1:1) , followed by the addition of 
lithium hydroxide (4 g) . The reaction mixture was 
stirred at 25°C, and monitored by HPLC. After complete 
hydrolysis (4-6 hours) 10% aqueous HC1 was added until 
pH - 2. The product was purified by filtration to give 
35 a white solid (5.6 g) . MS and* 'H-NMR were consistent 
with the proposed structure. 
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Step c 

N,N'-Disuccinimidyl carbonate (DSC) (1.4 g, 0.5 
mmol) was added t the carb xylic acid-urea f 3- 
pyridine methylamine (Aldrich) and 3-ethoxycarbonyl 
5 phenylisocyanate (1 g, 0.5 mmol) [See Scheme V(A1J)] in 
dry dimethylformamide (20 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of 1 
hour the compound from Example 1, Step C vas added (2.2 
g, 0.5 mmol) in OHF/NMN fl:l) (5.0 mL) in one portion. 
10 After complete reaction the product was purified by 
reverse phase chromatography (water/acetonitrile) and 
lyophilized to result in a white solid (1.1 g). MS and 
'H-NMR were consistent with the proposed structure. 

Step P 

The compound from Step C (500 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction mixture was 
stirred at 25 °C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trifluoroacetic acid was added 
until pH-2. The product was purified by reverse phase 
chromatography (water/acetonitrile) and lyophiliaed to 
result in 430 mg of a white solid. MS and 'H-NMR were 
consistent with the proposed structure. 



15 



20 
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Example ltf 

Pr paration of 0-[ [2-[ [ [3-[ [ [ (2-carb xy thy 1) amino]- 
carbony 1 ] aain ] phenyl ] carbonyl ] amino) acetyl ] amino] - 
5 pyridine-3 -propanoic acid, trif luoroacetate salt 



10 




Step A 

The compound of Example 104 (1.5 g) was dissolved 
in ethanol (60 mL) in a Parr jar. Palladium on carbon 
5% (500 mg) was added and the mixture was hydrogenated 
20 under 50 psi in a Parr apparatus for a period of 1.5 
hours. The palladium catalyst was removed by 
filtration through a plug of celite. The solvent was 
removed under reduced pressure and the sample dried in 
vacuo. 

25 

Step B 

Acetonitrile (5 mL) was added to the crude aniline 
from Step A followed by ethyl isocyanatopropionate 
(Aldrich) (800 mg) and stirred for l hour. The solvent 

30 was removed under reduced pressure to give a solid. 
Diethyl ether was added and the solid was filtered to 
give a tan colored solid. The product was purified by 
reverse phase chromatography (water/acetonitrile) and 
lyophilized to result in 500 mg of a white solid. MS 

35 and 'H-NMR were consistent with the proposed structure. 
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Step C 

The compound from Step B (500 mg) was diss Ived in 
water/ acet nitrile (1:1), f llowed by the additi n f 
lithium hydr xid (100 mg) . The reaction mixture was 
5 stirred at 25°C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trif luoroacetic acid was added 
until pH»2. The product was purified by reverse phase 
chromatography (water/acetonitrile) and lyophilized to 
result in 220 mg of a white solid • MS and 'H-NMR were 
10 consistent with the proposed structure. 
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pyynpje ;30 

Preparation of 0-[ [2-[ [ [3-[ [ [ (2-phenylethyl) amino] - 
carbony 1 ] amin ] phenyl ) carbony 1 ] amin ] acetyl ] amino ] - 
5 pyridine-3-propanoic acid, trif luoroacetate salt 



10 



15 




step A 

To phenylethylamine hydrochloride (Aldrich) (6 g) 
20 in acetonitrile was added 3-ethoxycarbonyl 

phenylisocyanate (Lancaster) (5 g) and triethylamine (5 
ml). The reaction was stirred for 1 hour. The solvent 
was removed under reduced pressure to give a solid 
mass. Water was added and the solid filtered (11 g) . 
25 MS and 'H-NMR were consistent with the proposed 
structure. 

Step B 

The compound from Step A (10 g) was dissolved in 
30 vater/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (4 g) . The reaction mixture was 
stirred at 25 °C, and monitored by HPLC. After complete 
hydrolysis (4*6 hours) 10% aqueous HC1 was added until 
pH » 2. The product was purified by filtration to give 
35 a white solid (5.6 g) . MS and 'H-NMR were consistent 
with the proposed structure. 
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Step e 

HpM'-Disuccinimidyl carbonate (DSC) (1.4 g, o.5 
«aol) was added t the carboxylic acid-urea of 
pbenylethylamine and 3-ethoxycarbonyl phenyl isocyanate 
(1 g, 0.5 mmol) [See Scheme V(A13)] in dry 
dimethylformamide (20 mL) followed by 
dimethylaminopyridine (ioo mg) . After a period of l 
hour the compound from Example 1, Step C was added (2.2 
g, 0.5 mmol) in DMF/NMN (i:i) (5 .o mL) in one portion. 
After complete reaction the product was purified by 
reverse phase chromatography (water/acetonitrile) and 
lyophilited to result in a white solid (1.0 g). MS and 
'H-NMR were consistent with the proposed structure. 

15 StBP P 

The compound from Step C (800 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (ioo mg) . The reaction mixture was 
stirred at 25»C, and monitored by HPLC. After complete 
20 hydrolysis (1-2 hours) trifluoroacetic acid was added 
until pH-2. The product was purified by reverse phase 
chromatography (water/acetonitrile) and lyophilized to 
result in 633 mg of a white solid. MS and 'H-NMR were 
consistent with the proposed structure. 



WO 97/08145 



PO7US96/13500 



- 261 - 

Example 131 

Preparation of 0-[[2-([[3-t[[(i-naphthalenylmethyl)- 
amino] car bony l]amin ] phenyl ]carbonyl] amino ]ac tyl]- 
5 amino] pyridine- 3 -propanoic acid, trif luoroacetate salt 



10 



15 




0 

H 



TFA 




To 1-naphthalene methy lamina (Aldrich) (5 g) in 

20 acetonitrile was added 3 -ethoxycarbony 1 

phenylisocyanate (Lancaster) (5 g) and triethylamine (5 
ml) . The reaction was stirred for 1 hour. The solvent 
was removed under reduced pressure to give a solid 
mass. Water was added and the solid filtered (9 g) „ 

25 MS and 'H-NMR were consistent with the proposed 
structure. 

The compound from Step A (8 g) was dissolved in 
30 water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (3 g) . The reaction mixture was 
stirred at 25°C, and monitored by HPLC. After complete 
hydrolysis (4-6 hours) 10% aqueous HC1 was added until 
pH - 2. The product was purified by filtration to give 
35 a white solid (5.6 g) . MS and ^-NMR were consistent 
with the proposed structure. 
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step g 

N,N'-Disuccinimidyl carbonate (DSC) (1.4 g, 0.5 
bib 1) was add d to the carboxylic acid-urea of 1- 
naphthalene methylamine and 3 -ethoxy car bony 1 
5 phenylisocyanate (l g, 0.5 nrnol) [See Scheme V(A13) ] in 
dry dimethylformamide (20 mL) followed by 
dimethylaminopyridine (100 ng) • After a period of 1 
hour the compound from Example 1, Step C was added (2.2 
g, 0.5 suaol) in DMF/NMH (1:1) (5.0 mL) in one portion. 
10 After complete reaction the product was purified by 
reverse phase chromatography (water/acetonitrile) and 
lyophilized to result in a white solid (1.0 g). MS and 
'H-NMR were consistent with the proposed structure. 

15 step P 

The compound from Step C (600 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction mixture was 
stirred at 25 *C, and monitored by HPLC. After complete 
20 hydrolysis (1*2 hours) trif luoroacetic acid was added 
until pH«2. The product was purified by reverse phase 
chromatography (water/acetonitrile) and lyophilized to 
result in 410 mg of a white solid. MS and 'H-NMR were 
consistent with the proposed structure. 
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Preparati n £ phenylmethyl 0-[[2-[[[3-[[ (cyan imin )- 
pheny lmethy lamino) methyl ] amino ) phenyl J carbony 1 ] amin ] - 
acetyl] amino] benzenepr pan ate 




CC^Bn 



To a stirred solution of the product of Example I 
(140 mg, 0.52 mM), in methylene chloride (25 ml) at 0°, 
triethylamine, (0.5 ml), DMAP (io mg) , EDC1 (95 mg) and 

15 the compound from Example V (215 mg, 0.52 mM) vera 

added. The reaction mixture was stirred at 0*c for 15 
minutes, allowed to attain room temperature and then 
stirred for another 16 hours. The reaction mixture was 
concentrated in vacuo to afford an oily gum which was 

20 dissolved in ethyl acetate. The resulting solution was 
washed with water, saturated aqueous NaHCO, and water. 
The organic layer was separated, dried (Na 3 S0 4 ) and 
evaporated to afford the crude product. The crude 
product was further purified by chromatography on 

25 silica (eluant: ethyl acetate) and excess solvent 

removed to afford the title compound (88 mg) as a clear 
oil. 

NMR and MS were consistent with the proposed 
structure. 
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Examola 133 



10 



15 



20 



25 



Pr parati n of phenylmethyl jJ-[[2-[[[3-[[(cyan imin )- 
methy lamino) m thy 1 ] amino ] phenyl ] carbony 1 ] amino] - 
acetyl ] amino ] benzenepropanoate 



To a stirred solution of the product of Example J 
(90 mg, 0.41 mM), in methylene chloride (25 ml) at 0«, 
triethylamine, (0.5 ml), DMAP (10 mg), EDC1 (95 mg) and 
the compound from Example V (215 mg, 0.52 mM) vera 
added. . The reaction mixture was stirred at 0»c for 15 
minutes, allowed to attain room temperature and then 
stirred for another. 16 hours. The reaction mixture was 
concentrated in vacuo to afford an oily gum which was 
dissolved in ethyl acetate. The resulting solution was 
washed with water, saturated NaHCO, and finally water 
again. The organic layer was separated, dried (Na 2 S0 4 ) 
and evaporated to afford the crude product. The crude 
product was further purified by chromatography on 
silica (eluant: ethyl acetate) and excess solvent 
removed to afford the title compound (80 mg) as a clear 
oil. 

NMR was consistent with the proposed structure. 



NC 




7 
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Preparation f phenylmethyl 0-[ [2-[ [ [3-[ [ (cyanoimino) - 
(amino) methyl ) amino J phenyl ] carbonyl ] amino] acetyl ] - 
5 amino] benzenepropanoate 



10 




15 To a stirred solution of the product ol Example K 

(212 mg, l.o mM) , in methylene chloride (25 ml) at 0«, 
triethylamine, (0*5 ml) , DMAP (10 mg) # EDC1 (95 mg) and 
the compound from Example V (215 mg, 0.52 mM) were 
added. The reaction mixture was stirred at 0 # C for 15 

20 minutes, allowed to attain room temperature and then 

stirred for another 16 hours. The reaction mixture was 
concentrated In vacuo to afford an oily gum which was 
dissolved in ethyl acetate. The resulting solution vas 
washed with water, saturated NaHCO, and again with 

25 water. The organic layer was separated, dried (Na 3 SO«) 
and evaporated to afford the crude product. The crude 
product was further purified by chromatography on 
silica (eluant: ethyl acetate) and excess solvent 
removed to afford the title compound (285 mg) as a 

30 clear oil. 

KMR vas consistent with the proposed structure. 
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Example 135 

Preparation of ethyl 0-[t2-[[[3-[[ (cyan imino)- 
(ethylamin )methyl]amin ] phenyl) carbonyl] amino] acetyl]- 
5 amino ]benzenepropanoate 



10 




To a stirred solution of the product of Example L 
(464 mg, 2.0 mM) # DL ethyl £-[ (2-amino-l- 

15 oxoethyl) amino ]pheny 1-3 -propanoate (728 mg, 2.0 mM) 
[prepared according to Example 1 (Step B, C and 0) 
replacing DL-3-amino-3-(3-pyridyl) propionic acid with 
an equivalent amount of DL-3-amino-3-(3- 
phenyl) propionic acid], triethylamine (2.0 ml) and DMAP 

20 (20 mg) in methylene chloride (15 ml) at 0»C, EDC1 (191 
mg) was added. The reaction mixture was stirred at 0°C 
for 15 minutes, allowed to attain room temperature and 
then stirred for another 16 hours. The reaction 
mixture was concentrated in vacuo to afford an oily gum 

25 which was dissolved in ethyl acetate. The resulting 
solution was washed with water, saturated NaHCO, and 
water. The organic layer was separated, dried (Na 2 S0 4 ) 
and evaporated to afford the crude product. The crude 
product was further purified by reverse phase HPLC on a 

30 CI* column (eluant:0.5% TFA-water/ acetonitrile) to 
afford the title compound (280 mg) as a white solid. 

Analysis for C^H^o, 0.3 h,o: 

Calcd: C, 61.34; H, 6.13; N, 17.88. 
35 Pound: C, 61.17; H, 6.26; N, 17.85. 

NMR was c nsistent with th pr posed structure. 
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ExamnlA 136 



10 



15 



20 



25 



Preparation of 0- [ [ 2- [ [ [ 3- [ [ (cyan imino) - 

[ (phenylmethyl) amino} methyl ] aminojphenyl ] car bony 1 ) - 

amino ] acetyl ] amino ] benzenepropanoic acid 



To a stirred solution of the compound from Example 
132 (88 »g) in methanol (2 ml) and THF (2 ml) , IN 
sodium hydroxide (2 ml) vas added. The reaction 
mixture vas stirred at room temperature for 2 hours, 
evaporated and the residue dissolved in water. The 
resulting solution was adjusted to pH 4 with IN 
hydrochloric acid and the resulting solid was isolated 
by filtration. The filtrate vas further washed with 
water followed by diethyl ether. 

This afforded the title compound (62 mg) as a 
white solid. 

Analysis for C^H^O, 0.5 H,0 0.25 Bt,0: 

Calcd: C, 63.93; H, 5.65; N, 15.97. 
Found: C, 63.96; H, 5.73; N, 15.81. 

NMR was consistent with the proposed structure. 
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Example 137 

Preparation of 0-[[2-[ [ [3-[ [ (cyanoimin ) (methylamino) - 
methyl ] amin ] phenyl ] car bony 1 ] amino] acetyl ] amino] - 
5 benzenepropanoic acid 



10 




To a stirred solution of the compound from Example 
133 (240 mg) in methanol (3 ml) and THP (3 ml) # IN 
sodium hydroxide (3 ml) was added. The reaction 
mixture was stirred at room temperature for 2 hours, 
evaporated and the residue dissolved in water. The 
resulting solution was adjusted to pH 4 with IN 
hydrochloric acid and extracted with ethyl 
acetate/MeOH. The organic extracts were washed with 
water , dried (Na 2 S0 4 ) and evaporated to afford a clear 
gum. The crude product was further purified by reverse 
phase HPLC on a C18 column (eluant:0.5% TFA-water/ 
acetonitrile) and lyophilized to afford the title 
compound (88 mg) as a white solid. 

Analysis for CjjHjjN^ 0.55 TPA: 

Calcd: C, 54.71; H, 4.68; N, 17.32. 
Found: C, 54.92; H, 4.70; N, 16.93. 
30 

NMR was consistent with the proposed structure. 



15 



20 



25 
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Example I3fl 

Preparation of 0-[ [2-[ [ [3- [ [ amino (cyanoimino) methyl]- 
amino ] phenyl ] car bony 1 ] amin ] acetyl ] amino ] - 
5 benzenepropanoic acid 



10 




To a stirred solution of the compound from Example 
134 (285 mg) in methanol (3 ml) and THF (3 ml), IN 

15 sodium hydroxide (3 ml) was added. The reaction 

mixture was stirred at room temperature for 2 hours, 
evaporated and the residue dissolved in water. The 
resulting solution was adjusted to pH 4 with IN 
hydrochloric acid and extracted with ethyl 

20 acetate/MeOH. The organic extracts were, washed with 
water, dried (Na 2 S0 4 ) and evaporated to afford an off 
white solid. The crude product was further purified by 
reverse phase HPLC on a C18 column (eluant:0.5t TFA- 
water/acetonitrile) and lyophilized to afford the title 

25 compound (65 mg) as a white solid. 

Analysis for ChAo^A 1.25 H ? 0, 0.3 MeOH: 

Calcd: C, 55.35; H, 5.42; N, 19.08. 
Found: C, 55.70; H, 5.01; N, 18.69. 

30 

NMR was consistent with the proposed structure. 
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Example 139 

Preparation of 0-[ [2-[ [ [3-[ [ (cyan imin ) (ethyl ami no) - 
methyl ] amino ] ph nyl ] carbony 1 ) amino ] acetyl ] amino ] - 
5 benzenepropanoic acid 



10 




To a stirred solution of the compound from Example 
135 (285 mg) in methanol (3 ml) and THP (3 ml) was 

15 added, IN sodium hydroxide (3 ml) . The reaction 

mixture was stirred at room temperature for 2 hours, 
evaporated and the residue dissolved in water. The 
resulting solution was adjusted to pH 4 with IN 
hydrochloric acid and extracted with ethyl 

20 acetate/MeOH. The organic extracts were washed with 
water, dried (NajSO,) and evaporated to afford an off 
white solid. The crude product was further purified by 
RFHPLC on a CIS column (eluant:0.5% TFA- 
water/acetonitrile) and lyophilized to afford the title 

25 compound (180 mg) as a white solid. 

Analysis for CnH*N 6 0 4 0.35 HjO: 

Calcd: C, 59.68; H, 5.62; N, 18.98. 
Pound: C t 59.80; H, 5.61; N, 18.59. 

30 

NMR was consistent with the proposed structure. 
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10 



15 



20 



25 



30 



Preparation of ethyl 3S-[ [2-[ [ [3-[ [ (cyan imino)- 
(methylamino) methyl ] amin ] phenyl ) carbonyl ] amino] acetyl ] 
amino ] -4 -pentynoate 



To a stirred solution of the product of Example J 
(436 mg, 2.0 bM), ethyl DL /3-[ (2-amino-l- 
oxoethyl) amino] -4 -pentynoate (624 mg, 2.0 mM) [prepared 
according to Example 1 (Step B, c and D) replacing DL- 
3 -anino-3-(3-pyridyl) propionic acid with an equivalent 
amount of ethyl-3S-amino-4-pentynoate (J. Med. Chem. , 
1995, H, 3378)}, triethylamine (2.0 ml) and DMAP (20 
mg) in methylene chloride (20 ml) at 0°C, EDC1 (382 mg, 
2.0 mM) was added. The reaction mixture was stirred at 
O'C for 15 minutes, allowed to attain room temperature 
and then stirred for another 16 hours. The reaction 
mixture was concentrated in vacuo to afford an oily gum 
which was dissolved in ethyl acetate. The resulting 
solution was washed with water, saturated NaHCO, and 
water. The organic layer was separated, dried (Na 2 SO«) 
and evaporated to afford the crude product. The crude 
product was further purified by RPHPLC on a C18 column 
(eluant:0.5% TFA-water/acetonitrile) and lyophilized to 
afford the title compound (280 mg) as a white solid. 

NMR was consistent with the proposed structure. 



O 




35 



Analysis for C l7 H„N 4 o 4 0.45 TFA: 

Calcd: C, 50.99; H, 4.41; N, 19.93. 
Found: C, 51.28; H, 4.70; N, 19.72. 
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Example 141 

Preparation of 3S-[[2-[[[3-[[(cyanoimino) (atethylami.no)- 
nethy 1 ] amino) phenyl ] carbony 1 ) amin ) acetyl ] amino] -4 - 
5 pentynoic acid 



10 




To a stirred solution of the compound from Example 
140 (280 mg) in methanol (3 ml) and THP (3 ml) , IN 
sodium hydroxide (3 ml) was added. The reaction 

15 mixture was stirred at room temperature for 2 hours, 
evaporated and the residue dissolved in water. The 
resulting solution vas adjusted to pH 4 with IN 
hydrochloric acid and extracted with ethyl 
acetate/MeOfl. The organic extracts were washed with 

20 water, dried (Na^OJ and evaporated to afford an off 

white solid. The crude product was further purified by 
reverse phase HPLC on a C18 column (eluant: 0.5% TFA- 
water/acetonitrile) and lyophilized to afford the title 
compound (122 mg) as a white solid. 

25 

Analysis for C i7 H„N,0 4 0.45 TFA: 

Calcd: C, 50.99; H, 4.41; N, 19.93. 
Found: C, 51.28; H, 4.70; N, 19.72. 

30 NMR was consistent with the proposed structure. 
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Example 143 



5 



10 



15 



20 



Preparation f ethyl /?-[ [2-[ [ [3-[ [ (cyan lain )[2- 
pyr idinylm thy 1 ) amino ] methyl ] amino ) phenyl ] car bony 1 ] - 
amino) acetyl ] amino ] benzenepropanoate, trif luoroacetate 
salt 



The title compound was synthesized following the 
procedure described in Example 135 except the compound 
of Example L was replaced with an equivalent amount of 
Example o. This afforded the title compound. 

NMR was consistent with the proposed structure. 

Cj&JljQt 1TFA, lHfiZ 

Calcd.: C, 54.63; H, 4.89; N, 14.86 
Found: C, 54.28; H, 4.58; N, 14.63 
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Example 144 

Preparation f 0- [ [ 2- [ [ [ 3- [ [ (cyanoimino) [ 2- 

pyr idiny lmethy 1 ) amin ] methyl ) amino ] phenyl ) car bony 1 ] - 

amino] acetyl ] amino ] benzenepropanoic acid , 

bis (tr if luoroacetate) salt 



10 



15 




The title compound was prepared following the 
procedure described in Example 136 except the compound 
of Example 132 was replaced with an equivalent amount 
20 of the compound of Example 143. This afforded the 
title compound as a white solid. 

NMR was consistent with the proposed structure. 

CaHsNA 2TFA, WjO: 
25 Calcd.: C f 48.33; H, 3.92; M, 13.15 

Pound: C, 48.21; H, 3.59; N, 13.19 
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Example 145 



10 



15 



Preparation of ethyl &-[ [2-[ [ [3-[ [ (cyanoimino) [3- 
pyridiny line thy 1) amino] methyl ] amino] phenyl ] carbony 1 ] - 
amino] acetyl ] amino] benzenepropanoate , trif luoroacetate 
salt 



The title compound was prepared following the 
procedure described in Example 135 except the compound 
of Example L was replaced with an equivalent amount of 
the compound of Example Q- This afforded the title 
compound as a white solid. 

NMR was consistent with the proposed structure. 




25 



C M H 2f M 7 0 4 1TFA, IHjO: 

Calcd. : C, 54.63; H, 4.89; N, 14.86 
Found: C, 54.24; H, 4.85; N, 14.41 



WO 97/08145 



PCT/US96/13500 



- 276 - 



Example 146 



10 



15 



20 



Preparation of /?-[ [2-[ [ [3-[ [ (cyanoini.no) [3- 
pyr idiny lmethyl ) amino ] methyl ] amino ] phenyl ] carbony 1 ] - 
amino] acetyl] amino] benzenepropanoic acid, 
bis(trifluoroacetate) salt 



The title compound was prepared following the 
procedure described in Example 136 except the compound 
of Example 132 was replaced with an equivalent amount 
of the compound of Example 145, to yield the title 
compound as a white solid. 

MR was consistent with the proposed structure. 

C H H 23 K T 0 4 2TFA, 0. 2511,0: 

Calcd.: C, 49.22; H, 3.79; N, 13.39 
Pound: C, 49.50; H, 4.05; N, 13.64 
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Example 147 

Preparati n of ethyl 0-[ [2-[ [ (3-amin -4- 
chlor phenyl) car b nyl] amino) acetyl] amino] - 
benzenepropanoate 




The title compound was prepared following the 
procedure described in Example 135 except the compound 
of Example L was replaced vith an equivalent amount of 
3-amino-4-chloroben2oic acid to yield the title 
compound as brown solid (93.5% yield). 

The NMR vas consistent vith the proposed 
structure. 
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Example 148 



Preparation of ethyl 0-[[2-[ [ [4-chloro-3-[ [[ [ (i, i- 
dimethylethoxy)carbonyl)aminoJ [ [ (1, 1-dimethylethoxy) - 
5 carbony 1 ] imino ] methyl ] amino ] phenyl ) car bony 1 ] amino ] - 
acetyl ] amino] benzenepropanoate 



10 




15 To a stirred solution of the product of Example 

147 (400 mg, 1.13 mM) , N.N'-bis-Boc-thiourea (311 mg, 
1.13 mM) [Edwin J. Ivanowicz et al., Synthetic 
Communications, 23(10) (1993) 1443-1445), DMF (6 ml) , 
triethylamine (0.6 ml) vas added HgCl, (360 mg) at 

20 0-5 # C The mixture vas stirred at 0-5 •C for 15 minutes 
and vas alloved to varm to room temperature. The 
mixture vas stirred at room temperature for 2 hours. 
The mixture vas diluted with ethyl acetate (50 ml) and 
vas filtered through celite under vacuum. The filtrate 

25 vas concentrated Iji vacuo to afford an oily gum which 
vas purified through flash silica column using 100% 
ethyl acetate as an eluent to afford the title compound 
(254 mg) as a vhite solid. 

NMR vas consistent with the proposed structure. 

30 C,,l*4oHiO| 1*5 BjO: 

Calcd.: C, 55.31; H, 6.44; N, 10.40 
Found: C, 55.17; H, 6.50; N, 10.56 
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Example 149 

Pr parat ion f ethyl 0- [ ( 2 - [ [ [ 3 - [ ( aminoiminomethy 1 ) - 
amino] -4-chlor phenyl) carbonyl] amin ] acetyl] amino ]- 
5 benzenepropanoate, trif luoroacetate salt 




To a stirred solution of Example 148 (420 mg) in 
15 methylene chloride (5 ml) was added TFA (9 ml) at 0°c. 
The mixture was warmed to room temperature and stirred 
at room temperature for 1% hours. The mixture was 
concentrated in vacuo to afford the crude product. The 
crude product, was further purified by reverse phase 
20 HPLC on a C18 column (eluant: 0.5% TFA-HjO/acetonitrile) 
and lyophilized to afford the title compound (68 mg) as 
a white solid. 
QuHmN^CI 1.0 TFA 0.45 Bfit 

Calcd. : C, 48.63; H, 4.60; N, 12.33 
25 Found: C, 48.28; H, 4.16; N, 12.13 
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Example 150 

Preparati n f 0-[ [2-[ [ [3-[ (aminoiainomethyl)amino]-4- 
chl ropheny 1 ) car bony 1 ] amino ] acetyl J amino] - 
5 benzenepropanoic acid 



10 




The title compound vas prepared following the 
15 procedure described in Example 136 except t.oe compound 
of Example 132 was replaced with an equivalent amount 
of the compound of Example 149 to yield the title 
compound as a white solid. 

The NMR was consistent with the proposed 
20 structure. 

CuBjoNs^CI 1.5 TFA: 

Calcd. : C, 44.87; H, 3.68; N, 11.89 

Found: C, 44.54; H, 3.80; N, 11.43 
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Example 152 

Preparation f methyl 0-[ [2-[ [ (5-amin -2- 
chloropheny 1 ) carbony 1 ) amino ] acetyl ] amino] - 
5 benzenepropanoate 




The title compound was prepared following the 
procedure described in Example 135 except the compound 
15 of Example L was replaced with an equivalent amount of 
3-amino-6-chlorobenzoic acid to yield the title 
compound as pale brown solid. 

The NMR was consistent with the proposed 
structure . 
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Example 153 

Pr paration of methyl /}-[ [2-[ [ [2-chloro-5-[ [ [ [ (i,i- 
dimethy lethoxy ) carbonyl ] amino] [ [ 1 , 1-dimethy leth xy) - 
carbony 1 ] imino ] methyl ] amin ) phenyl ) carbonyl ] amino ] - 
acetyl ) amino ] benzenepropanoate 




The title compound was prepared following the 
procedure described in Example 148 except the compound 
of Example 146 was replaced with an equivalent amount 
of the compound of Example 152 to yield the title 
compound as a white solid. 

The NMR was consistent with the proposed 
structure. 
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Example ISA 

Preparati n f 0-[ [2-[ [ [2-chlor -5-[[[[(i # i- 
dimethyleth xy) car bony l]amin ][[(!, 1-dimethy lethoxy ) - 
car bony 1 ) imino] methyl ] amino] phenyl ] carbonyl ) amino ] - 
acetyl] amino] benzenepropanoic acid 




The title compound was prepared following the 
procedure described in Example 136 except the compound 
of Example 132 was replaced with an equivalent amount 
of the compound of Example 153 to yield the title 
compound as a white solid. 

The NMR was consistent with the proposed 
structure. 
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Example 155 

Preparation of 0-[[2-[[ [5-( (aminoimin methyl)amin ]-2- 
chloropheny 1 J carbony 1 ] amino ] acetyl J amino ] benzene- 
5 propanoic acid, trifluoroacete salt 



10 




15 

The title compound was prepared following the 
procedure described in Example 150 except the compound 
of Example 149 was replaced with an equivalent amount 
of the compound of Example 154 to yield the title 
20 compound as a white solid. 

NMR was consistent with the proposed structure. 
C^HjoNjO.CI 1TFA, 0.25 H,0: 

Calcd. : C, 47.02; H, 4.04; H, 13.06 

Found: C, 47.17; H, 3.85; N, 12.72 
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Example I5fi 



Using the procedures f the present disci sure end 
starting with th reguisit reagents, the following 
5 compounds are prepared: 




15 



20 







R 7 


at* w 


o 


n-Bu 


cru or n 


o 


i-Pr 


Bt or H 


o 


t-BU 


Et or H 


0 


n-Pr 


Et or H 


o 




Et or H 


o 




Et or H 


0 


cyclohexyl 


Et or H 


0 


cyclohexylmethyl 


Et or H 


0 




Et or H 


s 




Et or H 


s 


cyclohexylmethyl 


Et or H 


s 


3-pyridyl 
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Et r H o 



Et or H 



Et or H 



5 Et or H 



Et or H 



Et or H 



Et or B 



Et or H 




NC 





Me 




"XX* 
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Et or H 




5 Et or B o 



Et or H 




Et or H o 



C 

Et or H o 
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-EL Yi_ R 7 



' EtorH 



Et or H 



Et or H 



5 Et or H 



Et or H 



Et or H 



Et or H 



Br, 



F 3 C028, 
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Et or H 



Et or H 



Et or H 
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EXftMPLFi ftft 

Preparation of 



5 



10 




SO2NH2 



The above compound was prepared following the 
procedure described in Example E, replacing benzylamine 
with p-aminomethyl benzenesulf onamide . The above compound 
was obtained as a white solid. 

NMR was consistent with the proposed structure. 



EXAMPLE AB 




SQ2NH2 



30 The above compound was prepared following the 

procedure described in Example I, replacing the compound 
of Example E with the compound of Example R. The above 
compound was obtained as a white solid. 

NMR was consistent with the proposed structure. 
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Preparation of 
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EXAMPLE AC 



HN-CH2— C-NH-CH 
BOC 




The above compound was prepared following the 
procedure described in Example 140, replacing the compound 
of Example J with N-t-Boc glycine and replacing DL ethyl 
( 2 -amino- 1-oxoethyl ) amino J -4 -pentynoate with ethyl-DL- 
15 3-amino-3-( 3, 5-dichlorophenyl) propionate. The above 
compound was obtained as an oily gum. 

NMR was consistent with the proposed structure. 



EXAMPLE AD 

Preparation of 

H2N— CH2— C— NH— CH 




The above compound was prepared following the 
procedure described in Example 161, replacing the compound 
of Example 159 with that of Example AC. The above 
compound was obtained as an oily gum. 

NMR was consistent with the proposed structure. 
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EXAMPLE 157 

Preparation of ethyl 3S-[ [2-[ [ [3-[ [ [ [ (4- 
( aminosul f ny 1 ) pheny lmethy 1 J amin ] ( cyanoimino) - 
methyl ] amin ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino-4-pentynoate 




SO2NH2 



The title compound was prepared following the 
procedure described in Example 140, replacing the compound 
of Example J with that of Example AA. The above compound 
was obtained as an oily gum. 

NNR was consistent with the proposed structure. 
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EXAMPLE 158 



5 



10 



15 



20 



25 



Preparation f 3S-[ [2-[ [ [3-[ [ [ [ (4-(aminosulfonyl)- 
phenylmethyl] amino] (cyanoimino) methyl] amino] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] -4 -pentynoic acid , 
trif luoroacetate salt, monohydrate 



The above compound was prepared following the 
procedure described in Example 141, replacing the compound 
of Example 140 with that of Example 157* The crude 
product was purified by RPHPLC on a C18 column (eluant: 
0.5% TFA-water/acetonitrile) and lyophilized to afford the 
title compound as a white solid. 

NMR was consistent with the proposed structure. 

Analysis for €^,11^8.1.25 TFA 

Calculated: C, 44.64; H, 3.86? N, 14.29. 

Found: c # 44.85; H, 4.00; H, 14.36. 
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EXAMPLE 159 

Preparati n f ethyl j8-[[2-[ [ [3-( [amin (cyanoimino)- 
nethy 1 ] amino ) phenyl ] carbony 1 ] amin ] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoate 




The title compound was prepared following the 
procedure described in Example 140, replacing the compound 
of Example J with that of Example K and replacing DL 
ethyl-0-[ (2-amino-l-oxoethyl) amino] -4-pentynoate with 
compound of Example AO. The title compound was obtained 
as an oily gum. 

MMR was consistent with the proposed structure. 



WO 97/08145 



PCT/US96/13500 



• 297 



EXAMPLE 160 



Preparati n of 0-[ [2-[ [ [3-[ [amin (cyan imin )methyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dichlorobenzenepropanoic acid 



The title compound was prepared following the 
procedure described in Example 141, replacing the compound 
of Example 140 with that of Example 159. The crude 
product was purified by RHPLC on a C-18 column (eluant: 
0.5% TFA/vater/acetonitrile) and lyophilized to afford the 
title compound as a white solid. 

NMR was consistent with the proposed structure. 




O2H 
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EXAMPLE 161 

Preparati n f ethyl 0- [ 2- [ [ [ 3- [ [ amino (amin carbonyl) - 
imino ] methyl ] amin ] phenyl ] carbonyl ) amino ] - 
acetyl] amino] -3 , 5-dichlorobenzenepropanoate , 
trifluoroacetate salt 



10 




To a stirred solution of Example 159 (2.65 g) in 
methylene chloride (120 ml) was added trif luoroacetic acid 
(60 ml) . The reaction mixture was stirred at 25°c for 1 
hour. The reaction mixture was concentrated in vacuo to 
20 afford crude product which upon crystallization from ether 
afforded the title compound (2.02 g) as a white solid. 

NMR was consistent with the proposed structure. 

Analysis for CuHaN&Cl, 1.05 TFA. 
25 Calculated: c, 43.31; H, 3.79; N, 10.98. 

Pound: c, 43.18; H, 3.81; N, 10.64. 
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EXAMPLE 162 

Preparati n f 0-[ [2-[ [ [3-[ [axnin (aminocarbonyl) imino]- 
methyl ] amin ] phenyl ] carbony 1 ] amino ] acetyl ] - 
5 amino]-3,5~dichlorobenzenepropanoic acid, 

trifluoro acetate salt 



10 




15 

The title compound was prepared following the 
procedure described in Example 141, replacing the compound 
of Example 140 with the compound of Example 161. The 
title compound was obtained as a white solid. 
20 NMR was consistent with the proposed structure. 



Analysis for C^H^O^l, 1-25 TP A: 

Calculated: C, 42.37; H, 3.36; H, 13.18. 
Pound: C, 42.48; H, 3.46; N, 12.96. 
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Preparation of 
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EXAMPLE 



? v r COsH 

hfcC-C— N-CH 




10 The title compound was prepared following the 

procedure described in Example 141 except that the 
compound of Example 140 vas replaced with the compound of 
Example AC. The title compound was obtained as a white 
solid. 

15 NMR was consistent with the proposed s^-ucture . 



20 



EXAMPLE A1> 

Preparation of 



0 

HN-CHr- C-N-Cft 
BOC 




To a stirred solution of the compound of Example AE 
(954 mg, 33 mmol) , DMP (10 ml) , K,CO, (l g) , Hal (129 mg) 
was added 363 mg of 2-chloro-N,N-dimethylacetamide (363 
mg, 3 mmole) and the mixture was stirred at room 
30 temperature for 16 hours. The reaction mixture was 

concentrated in vacuo to afford an oily gum, which upon 
crystallization from diethylether yielded a white solid 
(AF) (610 mg) . 

NMR was consistent with the proposed structure. 



WO 97/08145 



PCT/US96/13500 



- 301 - 
EXAMPLE AS 



Preparati n f 



10 



15 



9 



HjN-CHfe— C-N-CH 



( 




The title compound was prepared following the 
procedure described in Example 161, replacing the compound 
of Example 159 with the compound of Example AP. The title 
compound was obtained as an oily gum. 

NHR was consistent with the proposed structure. 
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EXAMPLE 163 

Preparation of [ (dimethylamino) carbonyl] methyl fl- 
it 2-[ [ [3-[ (amin imin methyl) am in ] phenyl ]- 
carbony 1 ) amino ] acetyl ) amino ] -3 , 5- 
dichlorobenzenepropanoate 




The title compound was prepared following the 
procedure described in Example 132, replacing the compound 
of Example I with m-guanidino benzoic acid and replacing 
the compound of Example V with the compound of Example AG. 
The title compound was obtained as a white solid. 

NMR was consistent with the proposed structure. 

Analysis for C^H^N^cij 1.3 TFA: 

Calculated: C, 44.85; H, 4.01; M r 12.28 
Found: C, 44.51; H, 3.88; N, 12.38, 
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Preparation of 
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EXAMPLE AH 



OEt 



To a stirred solution of 2-methyl<-2-thiopseudourea 
sulfate (11.1 g) in methylene chloride (150 ml) was added 
ethylchloroformate (8 ml) and saturated solution of sodium 
bicarbonate (150 ml). The reaction mixture was stirred at 

15 room temperature for 18 hours. The reaction mixture was 
washed with water , dried over Na2S0 4 and concentrated in 
vacuo to afford a crude oily gum, which upon purification 
by flash column chromatography afforded the above compound 
(9.8 g) as a white solid. 

20 NMR was consistent with the proposed structure . 
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EXAMPLE IfiA 

Preparation of 




The title compound was prepared following the 
procedure described in Example 140, replacing the compound 
of Example J with 3-aminobenzoylglycina and replacing DL 
ethyl-0[ (2-amino-l-oxoethyl) amino)-4-pentynoate with 3- 
amino-3 - ( 3 , 5-dichlorophenyl ) propionic acid tert-butyl 
ester. The title compound was obtained as an oily gum. 

NMR was consistent with the proposed structure. 
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EXAMPLE 165 

Preparation of 1 , 1-dimethy lethy 1 3,5-dichl r [2- 
[ [ [ 3- [ [ [ (ethoxycarbonyl) amin ] [ ( e thoxy carbony 1 ) - 
5 imino ] methyl ] amino ] phenyl ] carbony 1 ] amino ] - 

acetyl ] amino ] benzenepropanoate 



10 




15 To a stirred solution of the compound of Example AH 

(250 mg) in DMF (2 ml), and triethylamine (150 mg) was 
added the compound of Example 164 (150 mg) . The mixture 
was cooled to 0*C and stirred at 0 # C for 5 minutes. The 
mixture vas treated with HgCl, (50 mg) , and stirred at 

20 room temperature for 1 hour. The mixture vas concentrated 
in vacuo to afford an oily gum which upon further 
purification by flash column chromatography yielded an 
oily gum. 

NMR vas consistent vith the proposed structure. 
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EXAMPLE 166 

Preparation of 3,5-dichlor -£-[[2-[[[3- 
t [ [ (ethoxycarbonyl) amin ] [ (ethoxycarbonyl) - 
5 imi no) methyl] amino] phenyl] car bony 1] amino ] - 

acetyl] amino ]benzenepropanoic acid 



10 




15 The title compound was prepared following the 

procedure described in Example 160, replacing the compound 
of Example 159 with the compound of Example 165* The 
title compound was obtained as a white solid. 

NMR was consistent with the proposed structure. 

20 

Analysis for C^Hfifil^ 0.5 Hfi, 0.25 TPA: 

Calculated: C, 48.31; H, 4.49; N, 11.05. 
Found: C, 48.55; H, 4.21; N, 10.84. 
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EXAMPLE hi 

Preparati n of 

cr JQj HC. 



To a stirred suspension of 3-amino-4-chlorobenzoic 
acid (25.0 g, 157 mmol) in MeOH (300 ml) at 0*C, hydrogen 

10 chloride gas was added until the methanolic solution was 
saturated* The reaction mixture was stirred at 0-5 °C for 
30 minutes, allowed to attain room temperature, and then 
stirred for a further 4 days. The reaction mixture was 
concentrated in vacuo and the resulting white solid 

15 triturated with diethyl ether to afford the above 
compound; 26.2 g as a white solid* 

NMR was consistent with the proposed structure. 



EXAMPLE M 



20 Preparation of 



BOC H 



BOC^ 4 



25 



'J3> 



To a solution of bis-t-Boc-thiourea (24.8 g, 90 mmol) 
and methyl 3-amino-4-chlorobenzoate (20 q, 90 mmol) In 
dimethylformamlde (120 ml) and triethylamine (45 ml) at 
30 0*C, mercury (II) chloride (30.1 g, ill mmol) was added. 
The reaction mixture was stirred for 15 minutes at 0°C, 
allowed to attain room temperature and stirred for a 
further 2 hours. The reaction mixture was diluted with 
ethyl acetate (600 ml) and the resulting slurry filtered 
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under reduced pressur . The f iltrat was concentrated, to 
aff rd an oily gum which was purified by chromat graphy on 
silica (eluent: ethyl acetate/heptane 20:80) to afford the 
above compound (8.6 g) as a white solid. 
5 NMR was consistent with the proposed structure. 



EXAMPLE AK 

Preparation of 




The product of Step AI was dissolved in MeOH (3 mL) 
and 1 M NaOH (14 mL) was added at room temperature. The 
reaction was stirred at room temperature for 2 hours. The 
reaction was concentrated In vacuo and the residue 
20 dissolved in water, washed with ether. The aqueous layer 
was acidified to pH-3 with IN HC1. A white precipitate 
formed, was filtered and washed with water and ether and 
dried to give 1.2 g of white solid. 

NMR was consistent with the proposed structure. 



25 
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EWtfffHS Aft 

Preparation f 



5 




10 To a solution of the product of Step AJ (550 mg, 1.33 

mmol) in CHjClj (4 mL) was added TFA (1 mL) at 0°C. The 
ice bath was removed after the addition and the reaction 
vaa stirred at room temperature for 2 hours. The reaction 
was concentrated in vacuo to give a colorless oil. To 

15 this was added 4N HC1 solution in dioxane (2 mL) and white 
precipitate formed. The solution was concentrated in 
vacuo to afford 280 mg of the desired product as a white 
solid. 

NMR was consistent with the proposed structure. 
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EXAMPLE 167 

Preparation of ethyl 0-[ [2-[ [ [3-[ (amin iminomethyl) 
amino]-4-chlorophenyl]carbonyl]amin ] acetyl] - 
5 amino ] 3 , 5-dichlor obenzenepr opanoate 



10 




15 A solution of the compound of Example AL (500 mg) and 

l-methylpiperidine (400 mg) , in DNF (20 ml) was cooled to 
0 # C and isobutyl chloroformate (274 mg) vas added under a 
nitrogen atmosphere* The reaction mixture vas allowed to 
stir for 5 minutes before adding a solution of the 

20 compound of Example AO (866 mg) in OMF (2 ml) . The 
reaction mixture vas allowed to warm slowly to room 
temperature and was stirred at room temperature for 16 
hours . The solution was quenched with water and extracted 
with ethyl acetate. The organic extracts were washed with 

25 water, dried over Na^S0 4 and concentrated in vacuo. The 
residue was purified by RFHFLC and lyophilized to yield 
the desired product as an oily gum (329 mg) . 

Analysis for CnHgN^Cl, 1 TFA, 0.5 Hp: 
30 Calculated: C, 43.31; H, 3.79; N, 10.98 

Found: C, 43.18; H, 3.81; N, 10.64. 
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Preparation f £-[ [2-[ [ [3-[ (aminoiminomethyl) amino] -4- 
chlor phenyl ]carbonyl] amino ] acetyl ]amin ]- 
5 3 t 5-dichlorobenzenepropanoic acid, 

trifluoroacetate salt 



10 




The title compound was prepared following the 
procedure described in Example 141, replacing the compound 
of Example 140 with that of Example 167, The title 
compound was obtained as a white solid. NMR was 
20 consistent with the proposed structure. 

Analysis for C x ^l t% Hfi 4 Cl 9 • 1 TFA: 

Calculated: C, 41.9.8; H, 3.19; N, 11.66. 
Found: C, 42.14; H, 3.30; N, 11.18. 
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EXAMPLE 16? 

Preparati n f 




The title compound was prepared following the 
procedure described in Example 140, replacing the compound 
of Example J with that of Example K. The title compound 
was obtained as an oily gum. 
15 NMR was consistent with the proposed structure* 



Analysis for C t JB^fi 4 0.6 TFA: 

Calculated: C, 50.93; H, 4.59; N, 18.56. 
Pound: C, 50.69; H, 4.71; N, 18.32. 
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EXAMPLE 170 



5 



Preparation of ethyl 3S-[ [2-[ [ [3-[ [amino- 
[(amin carbonyl) imi no] methyl] amin ] phenyl ]- 
carbony 1 ] amino ] acetyl ] amino ) -4-pentynoate 



10 




III 
C 



C02Et 



H 



The title compound was prepared following the 
15 procedure described in Example 161, replacing the compound 
of Example 159 with that of Example 169. The title 
compound was obtained as an oily gum* 

NMR was consistent with the proposed structure. 
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EXAMPT.K 171 



Preparati n of 3S-[(2-[[[3-[[amiiui[(aminocarbonyl)- 
i«ino)m thyljaain J phenyl Jcarbonyl] amino ]- 
acetyl]amino)-4-pentynoic acid, 
trifluoroaeetate salt, hydrate 



The title compound was prepared following the 
procedure described in Example 141, replacing the compound 
of Example 140 with the compound of Example 170. The 
title compound was obtained as a white solid. 

NMR was consistent with the proposed structure. 



10 




H 
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EXAMPLE 172 

Preparati n f ethyl 3S-[ [2-[ [ [3-[ (amino iai none thyl) - 
amin ]-4-chl r phenyl ]carbonyl] amino] - 
5 acetyl) amino] -4-pentynoate 



10 




I 

H 



The title compound was prepared following the 
procedure described in Example 167, replacing the compound 
of Example AO with DL ethyl-0-[ (2-amino-l-oxoethyl) amino ]- 
4-pentynoate. The title compound was obtained as an oily 
gum* 

NMR was consistent with the proposed structure. 



15 



20 
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EXAMPLE 173 

Preparation of 3S-[ [2-[[ [3-[ (amin iminomethyl)- 
amino]-4-chlor phenyl ] carbony 1 ] amino] acetyl ] - 
5 amino] -4-pentynoic acid, trifluoroacetate salt 



10 




I 
H 



15 The title compound was prepared following the 

procedure described in Example 141, replacing the compound 
of Example 140 with the compound of Example 172. The 
title compound was obtained as a white solid. 

NNR was consistent with the proposed structure. 

20 

Analysis for CjjH^NjC^CI, 1 TFA, 0.5 Ofii 

Calculated: C, 41.77; H, 3.71; N, 14.33. 
Pound: C, 41.84; H, 3.64; N, 13.94. 



25 
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EXAMPLE 17A 

Preparation f (±) thyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino]phenyl]carbonyl]amin ]acetyl]amin ]-3,4- 
dichlorobenzenepropanoate, trif luoroacetate salt 



St3P A 




Ethyl-DL-3-amino-3- ( 3 , 4-dichlorophenyl) propionate 
hydrochloride was prepared according to Example 1, Steps A 
and B , substituting an equivalent amount of 3,4- 
dichl or obenz aldehyde (Aldrich) for 3- 
pyridinecarboxaldehyde in Example 1, Step A. 

St3P ft 

To m~guanidinohippuric acid hydrochloride (Example M) 
(400 mg, 0.0015 mole) and N-methylmorpholine (150 mg, 
0.0015 mole) in anhydrous DMF (6 mL) was added, at ice 
bath temperature, i s obuty Ich 1 or o formate (200 mg, 0.0015 
mole). After stirring for 5 minutes, a slurry of the 
product from Step A above (ethyl-DL-3-amino-3- (3 , 4- 
dichlorophenyl) propionate hydrochloride (440 mg, 0.0015 
mole) and N-methylmorpholine (150 mg, 0.0015 mole) in 
anhydrous DMF (6 mL) was added in one portion at ice bath 
temperature. The reaction vas stirred overnight at room 
temperature* The solvent vas removed under vacuum on a 
78 *C water bath and the product vas isolated by RPHPLC to 
yield the title compound (520 mg) as a white solid. 

MS and NMR vere consistent with the desired 
structure. 
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EXAMPLE 175 

Preparation of (±) /J-[ [2-[ [ [3-[ (amin iainom thyl)amino]- 
phenyl] carbonyl] amino] acetyl] amino] -3 , 4-dichlorobenzene- 
5 propanoic acid, trif luoroacetate salt 



10 




15 To the product from Example 174 (420 mg, 0.0007 mole) 

in Oft (8 mil) and CH 3 CN (8 mL) was added LiOH (118 mg, 
0.003 mole). The reaction mixture was stirred at room 
temperature for 1.5 hours. The pH was lowered to ~3 with 
TFA and the product was isolated by RPHPLC to yield the 

20 title compound (390 mg) (after lyophilization) as a white 
solid. 

MS and NMR were consistent with the desired 
structure. 



25 



WO 97/08145 



PCT/US96/13500 



- 319 - 
EXAMPLE 176 

Preparation of (±) ethyl 0-[ [2-[ ( [3-[ (aminoiminoaethyl)- 
aiiin ]-5- (trif luoromethyl) carbonyl] amino] acetyl] amino ]- 
3 , 4-dichlorobenzenepropanoate, trif luoroacetate salt 




The above compound was prepared according to the 
methodology of Example 38, substituting the equivalent 
amount of 3,5-dichlorobenzaldehyde (Aldrich) for 3,5-bis- 
trifluoromethylbenzaldehyde. 

MS and NMR were consistent with the desired 
structure. 
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EXAMPLE 177 



10 



15 



Preparati n f (±) 0-[[2-[[ [3-[ (amin iainoaethyljaain ]- 
5-(triflu romethyl) phenyl ]carbonyl]amin ]ac tyl]amin )- 
3 , 5-dichlorobenzenepropanoic acid, trif luoroacetate salt 



To the product from Example 176 (620 ag, 0.00094 
mole) in HjO (10 mL) and CH,CN (10 mL) was added LiOH (157 
mg, 0.0037 mole). The reaction mixture was stirred at 
room temperature for 2 hours. The pH vas lowered to -3 
with TFA and the product was isolated by RPHPLC to yield 
the title compound (560 mg after lyophilization) as a 
white solid. 

MS and NMR were consistent with the desired 
structure. 
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EXAMPLE 178 

Preparation of (±) ethyl 0-£ [2-[ [[3-[ (4,5-dihydro-lH- 
iaidazol-2-y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
5 aaino] -3 , 5-bis (trif luoromethyl) benzenepropanoate, 

trif luoroacetate salt 



10 




The above compound was prepared according to the 
methodology of Example 9, substituting the equivalent 
amount of 3 , 5-bis-tr if luoromethylbenzaldehyde (Aldrich) 
for 3-pyridinecarboxaldehyde in Example 1, Step A from 
20 Example 9, Step B. 

MS and NMR were consistent with the desired 
structure. 
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EXAMPLE 17? 

Pr paration of (±) 0-[[2-[[[3-[ (4,5-dihydr -1H- 
imidazol-2 -y 1 ) amino ] ph hy 1 ] carbony 1 ] amino ) acetyl ] - 
5 amino] -3 , 5-bis (trif luoromethyl) benzenepropanoic 

acid, trif luoroacetate salt 



10 




15 

To the product from Example 178 (360 mg, 0.0005 mole) 
in Bfi (8 mL) and GH 3 CN (8 mL) was added LiOH (88 mg, 
0.0021 mole). The reaction vaa stirred at room 
temperature for 3 hours. The pH was lowered to -3 with 
20 TFA and the product was isolated by RPKPLC to yield the 
title compound (300 mg after lyophilization) as a white 
solid. 

MS and NMR were consistent with the desired 
structure. 

25 
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Preparati n of (±) ethyl 0-[ [2-[ [ [3-[ ( amino imin methyl) - 
amino] phenyl ) carbonyl ] amino] acetyl ] amino ] -2 , 5- 
dimethylbenzenepropanoate, trif luoroacetate salt 




The above compound was prepared according to the 
methodology of Example 174, substituting an equivalent 
amount of 2 , 5-dimethylbenzaldehyde (Aldrich) for 3,4- 
dichlorobenzaldehyde in Example 174, step A* 

MS and NMR were consistent with the desired 
structure. 
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EXAMPLE 181 



5 



Preparation f (±) 0-[ [2-[ [ [3-[ (aminoiain methyl)- 
amin ] phenyl] car bony 1] amino ] acetyl ]amin ]-2,5- 
dimethylbenzenepropanoic acid, trif luoroacetate salt 



10 




CO2H 



To the product from Example 180 (710 mg, 0.0013 mole) 
in H*0 (10 mL) and CH3CN (10 mL) was added LiOH (215 mg, 
15 0*005 mole). The reaction mixture vas stirred at room 

temperature for 2.5 hours. The pH vas lowered to -3 with 
TFA and the product was isolated by RPHPLC to yield the 
title compound (600 mg after lyophilization) as a white 
solid. 

20 MS and NMR were consistent with the desired 

structure. 
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EXMfPftfi W 

Preparati n of (±) ethyl jS-[ [2-[ [ [3-[ (aain iminomethyl) - 
amino ] phenyl J carbony 1 ) amin )acetyl]amin )-3- 
chlorobenzenepropanoate, trif luoroacetate salt 




The above compound was prepared according to the 
methodology of Example 174, substituting an equivalent 
amount of 3 -chlorobenz aldehyde (Aldrich) for 3,4- 
dichlorobenzaldehyde in Example 174, Step A. 

MS and NMR vere consistent with the desired 
structure. 
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EXAMPLE -1^ 



10 



15 



Preparation of (±) jMC2-[[[3-( (aain iminomethyl)- 

aain ]ph nyl]carbonyl]anino]acetyl]amino]-3- 
chlorobenzenepropanoic acid, trif luoroacetate salt 



To the product from Example 182 (720 «g, 0.0013 mole) 
in H}0 (15 nL) and CH,CN (10 aL) was added LiOR (880 ng, 
0.02 sole). The reaction mixture was stirred at roon 
temperature for l hour. The pH was lowered to -2 with TFA 
and the product was isolated by RPKPLC to yield the title 
compound (550 mg after lyophilization) as a white solid. 

MS and NMR were consistent with the desired 
structure. 
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EXAMPLE 184 

Preparation of (±) ethyl /3- [ [ 2 - [ [ [ 3 - [ ( aminoimin methyl)- 
amino ] phenyl ] carbony 1 ] amin ] acetyl ] amino ] -3 - 
5 bromobenzenepropanoate, trif luoroacetate salt 



10 




The above compound was prepared according to the 
methodology of Example 174, substituting an equivalent 
15 amount of 3 -bromobenz aldehyde (Aldrich) for 3,4- 
dichlorobenzaldehyde in Example 174, Step A. 

MS and NMR were consistent with the desired - 
structure. 



20 



WO 97/08145 



PCT/US96/13500 



10 
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EXAMPLE 185 

Preparati n of (±) 0-[[2-[[[3-[ (amin iminomethyl) - 

amino ] phenyl ] carbony 1 ) amino } acetyl ] amino ] -3 - 
bromobenzenepropanoic acid, trifluoroacetate salt 

TFA 




To the product from Example 184 (1.0 mg, 0.00165 
sola) in H,0 (15 mL) and CH.CN (10 aL) was added LiOH (210 
mg, 0.005 mole). The reaction mixture was stirred at room 
temperature for 1.5 hours. The pH was levered to -2.5 
with TFA and the product was isolated by rphplc to yield 
the title compound (460 mg after lyophilisation) as a 
white solid. 

20 MS and NMR were consistent with the desired 

structure. 
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EXAMPLE 186 

Preparation of (±) ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino] phenyl] car bony l)amin ] acetyl ]amin ]-4- 
bromobenzenepropanoate, trlfluoroacetate salt 



10 




The above compound was prepared according to the 
15 methodology of Example 174, substituting an equivalent 
amount of 4-bromobenzaldehyde (Aldrich) for J,4- 
dichlorobenzaldehyde in Example 174 , Step A. 

MS and NMR were consistent with the desired 
structure. 



20 
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exampt.e ^7 



s 



Preparation f (±) 0- [ [ 2 - [ [ [ 3 - [ ( aminoiminoaethyl ) - 

amino] phenyl ] carbonyl ] amino) acetyl ] amino] -4- 
bromobenzenepropanoic acid, trifluoroacetate salt 



10 




CO2H 



15 To the product from Example 186 {1.3 mg, 0.0023 mole) 

in HjO (is mL) and CHjCN (15 mL) was added LiOH (290 mg, 
0.0069 mole). The reaction mixture was stirred at room 
temperature for 1 hour. The pH vaa lowered to z 2.5 with 
TPA and the product was isolated by SPHPLC to yield the 

20 title compound (l.l g after lyophilization) as a white 
solid. 

MS and HNR were consistent with the desired 
structure. 
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EXAMPLE 188 

Preparation of (±) ethyl 0-[ [2-[ [ [3-[ (3,4, 5, 6-tetrahydro- 
2H-azepin-7-yl) amino) phenyl ) car bony 1] amino ] - 
acetyl ] amino J -3 , 5-dichlorobenzenepropanoate , 
trif luoroacetate salt 




The above compound vas prepared according to the 
methodology of Example 11, substituting an equivalent 
amount of 3 , 5-dichlorobenzaldehyde (Aldrich) for 3- 
pyridinecarboxaldehyde in Example 1, Step A from Example 
11, Step B* 

US and MMR were consistent with the desired 
structure. 
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EXAMPLE 189 



5 



Preparation £ (±) 0-[ [2-[ [ [3-[ (3,4,5,6-tetrahydro- 
2H-azepin-7-yl ) amino] phenyl ] car bony 1 ) amino ] acetyl ] - 
amino ] -3 , 5-dichlorobenzenepropanoic acid , 
trifluoroacetate salt 



10 




'CI 



CO2H 



To the product from Example 188 (370 mg, 0.00057 



15 mole) in Hp (20 mL) and CH 3 CN (15 mL) was added LiOR (192 
mg, 0.0046 mole). The reaction mixture was stirred at 
room temperature for 3 hours. The pH was lowered to -2.5 
with TPA and the product was isolated by RFBPLC to yield 
the title compound (280 mg after lyophilization) as a 

20 white solid. 

MS and NMR were consistent with the desired 
structure. 
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EXAMPLE 190 

Preparation f (±) ethyl 0-[ [2-[ [ [3-[ (4,5-dihydro- 
1H- imidazol-2 -y 1 ) amin ] phenyl ) carbony 1 ] amino ] - 
5 acetyl ] amino ] -3 , 5-dichlorobenzenepropanoate , 

trif luoroacetate salt 



10 




The above compound was prepared according to the 
methodology of Example 9, substituting an equivalent 
amount of 3 f 5-dichlorobenzaldehyde (Aldrich) for 3- 
20 pyridinecarboxaldehyde in Example 1, Step A from Example 
9, step B. 

MS and NMR were consistent with the desired 
structure* 



25 



WO 97/081 45 



PCT/US96/135O0 



- 334 - 
EXAMPLE 191 

Preparati n of (±) 0-[ [2-[ [ [3-[ (4,5-dihydro- 
1H- imidazol-2-y 1) amino ] phenyl ] carbony 1 ] amino] - 
5 acetyl ] amino] -3 , 5-dichlorobenzenepropanoic acid, 

trif luoroacetate salt 



10 




To the product from Example 190 (200 mg, 0.00032 
mole) in HjO (10 mL) and CH,CM (10 mL) was added LiOH (54 
mg, 0.0013 mole). The reaction mixture was stirred at 
room temperature for 1.5 hours. The pH was lowered to 
*2.5 vith TFA and the product was isolated by RPHPLC to 
yield the title product (190 mg after lyophilization) as a 
white solid* 

MS and NMR were consistent vith the desired 
structure. 



25 
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EXAMPLE 19Z 

Preparati n of (±) thyl 0-[ [2-[ [ [3-[ (aminoiminomethyl)- 
amino] phenyl ] carbonyl ] amino] acetyl ] amino] -3 , 5- 
5 dimethylbenzenepropanoate, trif luoroacetate salt 



10 




The above compound was prepared according to the 
methodology of Example 174, substituting an equivalent 
15 amount of 3 , 5-dimethylbenzaldehyde (Lancaster) for 3,4- 
dichlorobenzaldehyde in Example 174, Step A. 

MS and NMR were consistent with the desired 
structure. 



20 
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EXAMPLE 19? 



Preparati n of (±) 0-[ [2-[ [ [3-[ (amin iminomethyl)- 
amino] phenyl] car bony l]amin ] acetyl] am in J-3,5- 
5 dimethylbenzenepropanoic acid, trif luoroacetate salt 



To the product from Example 192 (730 mg, 0.0013 mole) 
in HjO (10 mL) and CH 3 CN (10 mL) was added LiOH (221 mg, 
15 0.005 mole). The reaction mixture was stirred at room 
temperature for 1 hour. The pH was levered to -2.5 with 
TFA and the product was isolated by RFKPLC to yield the 
title compound (570 mg after lyophilization) as a white 
solid. 

20 MS and NMR were consistent with the desired 

structure. 



10 
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Preparation of (±) ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino] phenyl ] carbonyl ] amino] acetyl ] amino) -3 , 5- 
dimethoxybenzenepropanoate, trifluoroacetate salt 



O 




The above compound was prepared according to the 
methodology of Example 174, substituting an equivalent 
amount of 3 , 5-dimethoxybenzaldehyde (Aldrich) for 3,4- 
dichlorobenzaldehyde in Example 174, step A. 

MS and MHR were consistent with the desired 
structure* 
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EXAMPLE 19S 

Preparation of (±) 0-[[2-[[[3-[(aainoiain methyl) - 
amin ] phenyl ] carbony 1] amino) acetyl ] amino ] -3 , 5- 
dimethoxybenzenepropanoic acid, 
trifluoroacetate salt 



10 




15 To the product from Example 194 (800 mg, 0.00014 

mole) in Hp (20 mL) and CH,CN (8 mL) was added LiOH (230 
mg, 0.0055 mole). The reaction mixture was stirred at 
room temperature for 1.5 hours. The pH was lowered to -3 
with TFA and the product was isolated by RPBPLC to yield 

20 the title compound (670 mg after lyophili ration) as a 
white solid. 

MS and NMR were consistent with the desired 
structure. 



25 
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EXAMPLE 196 

Preparati n of (±) (2,2-diaethyl-l-oxoprop xy)m thyl 0- 
[ [2-[ t [3-[ ( amino ininomethyl) amino] phenyl ]carbonyl]- 
5 amino] acetyl ] amino] -3 , 5-dichlorobenzenepropanoate , 

trif luoroacetate salt 



10 



15 



3*?P h 

DL-3-amino-3- (3, 5-dichlorophenyl) propionic acid vas 
prepared according to the methodology of Example 1, Step 
A, substituting an equivalent amount of 3,5- 
dichlorobenzaldehyde (Aldrich) for 3-pyridine 
carboxaldehyde in Example 1, Step A* MS and NMR were 
consistent with the desired structure. 



step B 

To the product from Step A (3.0 g, 0.0128 mole) in 
dioxane (25 mL) and HjO (13 mL) was added, at ice-bath 
temperature, NaOH (0.52 g, 0.013 mole) in HjO (13 mL) . 

20 After stirring at ice-bath temperature for 10 minutes, BOC 
anhydride (3.0 g, 0.014 mole) was added at ice-bath 
temperature. The reaction mixture was then stirred for 2 
hours at room temperature. After the dioxane was removed 
under vacuum, the aqueous solution was cooled in an ice- 

25 bath and the pH was lowered to 2.5 with KHS0 4 after 

overlaying with ethyl acetate. The ethyl acetate layer 
was separated and the aqueous layer extracted twice more 
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with ethyl acetate. The c mbined ethyl acetat layers 
were washed with Hp (3X) , dried over MgS0 4 and th solvent 
was rem ved under vacuum. The residu was slurri d in 5% 
ethyl ecetate/hexan overnight resulting in a white solid. 
5 This was filtered, washed with 10% ethyl acetate/hexane 
and dried to yield N-BOC-DL-3-amino-3- ( 3,5- 
dichlorophenyl) -propionic acid (2.9 g) as a white solid. 

SfcSBJE 

10 To the product fro* Step B (2.5 g # 0.0075 mole) in 

acetone (30 mL) and Hfi (5 mL) was added KOH (87%) (0.5 g, 
0.0075 mole). To this was added chloromethyl pivalate 
(1.3 g, 0.0084 mole) (Aldrich) , followed by Nal (190 mg) . 
The reaction mixture was stirred overnight at reflux. The 

15 solvent was removed under vacuum. The residue was taken 
up in ether. The ether was washed with saturated NaHCO, 
(2X), KjO (3X), dried over MgS0 4 and removed under vacuum 
to yield pivaloyloxymethyl N-BOC-DL-3 -amino- 3 -(3,5- 
dichlorophenyl) propionate (2.92 g) as a white solid. MS 

20 and NMR were consistent with the desired structure. 

StTO 0 

To the product from Step C (2.92 g, 0.0065 mole) was 
added excess 4M HCl in dioxane (Aldrich) . The reaction 

25 mixture was stirred at room temperature overnight. The 
solvent was removed under vacuum and the residue was 
slurried 2X with petroleum ether/ isopropyl ether (50:50) 
and IX with petroleum ether (the solvents are decanted off 
each time) . The resulting solid was dried under vacuum to 

30 yield pivaloyloxymethyl DL-3 -amino-3 -( 3,5- 

dichlorophenyl) propionate hydrochloride (2.0 g) as a white 
solid. MS and NMR were consistent with the desired 
structure. 
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The title coup und was pr pared according t the 
method logy of Example 174, St p B, substituting an 
equivalent amount of the product fr m Step D above for the 
5 product from Example 174, Step A in Example 174, Step B. 
The title compound vas isolated as a white solid. MS and 
NMR were consistent with the desired structure* 
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EXAMPLE 197 

Pr paration f (±) ethyl 3,5-dichloro-0-[ (2-[ [ [3- 
[ (cyanoimino) (methylamin )methyl)amino]phenyl]- 
car bony 1 ] amino ] acetyl ] amino ] benzenepropanoate 




Ethyl 0-[ (2-aminoacetyl) amino] (3 , 5-dichlorophenyl) -3- 
propanoate hydrochloride was prepared according to the 
methodology of Example 1, Steps A-D, substituting an 
15 equivalent amount of 3.,5-dichlorobenzaldehyde for 3- 

pyridinecarboxaldehyde in Example 1, step A. MS and NMR 
were consistent with the desired structure. 

20 To the product from Step A above (l.i g, 0.0031 

mole), the product from Example J (680 mg, 0.0031 mole), 
DKAP (38 mg, 0.00031 mole), triethylamine (320 mg, 0.0031 
mole) and methylene chloride (12 mL) was added, at ice- 
bath temperature, EDCI (600 mg, 0.0031 mole). The 

25 reaction mixture was stirred at ice-bath temperature for 
15 minutes then at room temperature overnight. After 
removing the solvent under vacuum, the residue was taken 
up in ethyl acetate. The ethyl acetate was washed with 
saturated NaHCO, (IX) , HjO (2X) , dried over MgS0 4 then 

30 removed under vacuum. The resulting solid was slurried in 
ethyl acetate: isopropyl ether (1:3) for l hour. The 
resulting solid was filtered, washed with isopropyl ether 
and dried under vacuum to yield the title compound 
(1.35 g) as a white solid. 
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5 



Pr paration f (±) 3,5-dichl ro-0-[ [2-[ [ [3- 
[ (cyanoimino) (methylamino) methyl] amino] phenyl ]- 
carbonyl ] amino] acetyl ] amino] benzenepropanoic acid 



10 




CO2H 



To the product from Example 197 f Step B (1.18 g, 
0.0023 mole) in HjO (15 mL) and CH,CN (15 mL) was added 

15 LiOH (240 mg, 0.0057 mole). The reaction mixture was 
stirred at room temperature for 3 hours. The pH was 
lover ed to -3 with TPA and the product was isolated by 
RPHPLC to yield the title compound (1.02 g after 
lyophilization) as a white solid. MS and NMR were 

20 consistent with the desired structure. 
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EXAMPLE 199 

Preparati n f (±) ethyl 3,5-dichl r -0-[[2-[([3- 
( (1,4,5, 6-tetrahydropyriaidin-2-yl) amino ]phenyl]- 
5 carbonyl ] amino] acetyl ] amino ] benzenepropanoate , 

trif luoroacetate salt 



10 




is step A 

To the product from Example 23, step A (10.1 g, 0.03 
mole) in DMT (is mL) was added 1,3-diaminopropane (2.3 g, 
0.031 mole), triethylamine (3.9 g, 0.03 mole) and DHAP 
(420 mg) . The reaction mixture was heated at 140-150°C 

20 for 4.5 hours (thick precipitate). After cooling to room 
temperature, HjO (30 mL) was added and, after stirring for 
15 minutes, the precipitate was filtered and washed with 
HjO. This precipitate was slurried in BjO and made acidic 
with concentrated HC1. a solution formed. After 

25 lyophilizing off the solvent, the residue was slurried 2X 
with isopropyl ether (which was decanted off each time) . 
After drying under vacuum, the yield of 3-(2-amino- 
1,4, 5, 6-tetrahydropyrimidine) benzoic acid hydrochloride 
was 4.0 g as a white solid. MS and NMR were consistent 

30 with the desired structure. 
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Step B 

To the product from Step A above (884 mg, 0,0035 
m le) and NMM (350 mg, 0.0035 mole) in anhydr us OMF (6 
nL) was add d, at ic -bath temperature, 
5 isobutylchlorof ornate (470 mg, 0*0035 nole) . After 
stirring for 5 minutes, a slurry of the product from 
Example 197, Step A (1.07 g, 0.003 mole) and NMM (300 mg, 
0.003 mole) in anhydrous DMF (6 mL) was added at ice-bath 
temperature . The solution was stirred overnight at room 
10 temperature. The solvent was removed under vacuum and the 
product was isolated by RPHPLC to yield the title compound 
(820 mg after lyophilization) as a white solid. MS and 
MMR were consistent with the desired structure. 



15 
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EXAMPLE 2 00 

Pr parati n f (±) 3,5-dichl ro-0-[ [2-[ [ [3- 
[(1,4,5,6-t trahydr pyrimidin-2-yl) amin ] phenyl ]- 
carbony 1 ] amino ] acetyl ] amino ] benzenepropanoic 
acid, trifluoroacetate salt 



10 




To the product from Example 199, Step B (780 mg, 
0.0012 mole) inH,0 (10 mL) and CH3CN (10 mL) was added 
LiOH (830 mg, 0.005 mole). The reaction mixture was 
stirred at room temperature for 1.5 hour a* The pH was 
20 lowered to -2.5 with TPA and the product was isolated by 
RPHPLC to yield the title compound (560 mg after 
lyophilization) as a white solid. MS and HMR were 
consistent with the desired structure. 
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EXAMPLE 2Q1 



5 



Preparation of (±) 0-[ [2-[ [[3-[ [ [ (aminocarbonyl) - 
imino ) methy lamin ) methyl ) amino ] phenyl ) - 
car bony 1 ] amino ] acetyl ] amino ]-3,5- 
dichlorobenzenepropanoic acid 



O 



10 




CI 



CO2H 



To the product from Example 198 (300 ng, 0.0006 mole) 
IS in CHjCN (10 mL) and HjO (25 mL) was added TFA (6 mL) . The 
reaction mixture was stirred at room temperature for 2 
weeks. The product was isolated by RFHPLC to yield the 
title compound (290 mg after lyophilization) as a white 
solid. 

20 MS and NMR was consistent with the desired structure. 
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EXAMPI.R ™* 

Pr paration f (±) ethyl 0-[[2-[ [[3-[ (3,4-dihydr -2H- 
pyrrol-5-yl) amino ] phenyl } carbonyl ] amino) acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoate, 
trifluoroacetate salt 



10 



15 




The above compound was prepared according to the 
methodology of Example 16, substituting an equivalent 
amount of 3,5-dichlorobenzaldehyde (Aldrich) for 3- 
20 pyridine carboxaldehyde in Example 1, step A, which was 
used to synthesize the product from Example 1, step 0, 
used in Example 11, Step B. MS and NMR were consistent 
with the desired structure. 
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5 



Preparati n f (±) 0-[[2-[[[3-[(3, 4-dihydro-2H- 
pyrrol-5-yl) amino] phenyl ] carbonyl ] amino] acetyl] - 
amino] -3 , 5-dichlorobenzenepropanoic 
acid, trifluoroacetate salt 



9 




O 



10 



O2H 



15 



To the product from Example 202 (1.27 g, 0.002 mole) 
i.n Bfi (15 mL) and CH,CN (15 mL) was added LiOH (345 mg, 
0.0082 mole). The reaction mixture was stirred at room 
temperature for 1.5 hours. The pH was lowered to 2.7 with 
20 TPA and the product was isolated by RPHPLC to yield the 
title compound (80 mg after lyophilization) as a white 
solid. MS and NMR were consistent with the desired 
structure. 
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EXAMPLE 204 

Preparati n of (±) ethyl 3,5-dichloro-0-[[2-[ [[3- 
[(2,3,4, 5-tetrahydropyridin-6-yl) amino]phenyl ] - 
carbony 1 ] amino ] acetyl J amino ] benzenepropanoa te , 
trif luoroacetate salt 



10 




15 step A 

To O-methylvalerolactim (Oakwood) (6.9 g, 0,061 mole) 
in CBjCN (75 mL) was added 3-aminobenzoic acid, 
hydrochloride (Aldrich) (10 g, 0.0576 mole). After 
briefly heating to form a solution, the reaction mixture 

20 was stirred overnight at room temperature. The resulting 
precipitate was filtered, washed with O^CN and dried 
under vacuum to yield 3- ( l-aza-2-amino-l- 
cyclohexene) benzoic acid hydrochloride (12.2 g) as a white 
solid. MS and NMR were consistent with the desired 

25 structure. 

The title compound was prepared according to the 
methodology of Example 199, substituting an equivalent 
30 amount of the product from Step A above, for the product 
from Example 199, Step A in Example 199, Step B. 

MS and NMR were consistent with the desired 
structure. 
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5 



Preparation of (±) 3,5-dichloro-0-[ [2-[ [ [3- 
[(2,3,4, 5-tetrahydropyridin-6-yl) amino ] phenyl ] - 
car bony 1 ] amino ] acetyl ] amino ] benzenepr opanoic 
acid, trifluoroacetate salt 



10 




CI 



CO2H 



15 



To the product from Example 204, Step B (890 ag, 
0.0014 mole) in H,0 (20 mL) and CH3CN (20 mL) was added 
LiOH (236 ag, 0.0056 mole). The reaction mixture was 
stirred at room temperature for 1 hour. The pH was levered 
20 to -3 with TFA and the product was isolated by RFHPLC to 
yield the title compound (320 mg after lyophilization) as 
a white solid. MS and NMR were consistent with the 
desired structure. 
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EXAMPLE 2Qfi 

Preparation £ (±) 0-[ [2-[ [ [3-[ (aminothi x methyl) - 
amin ) phenyl )carbonyl) amino) acetyl) amino) -3,5- 
dichlorobenzenepropanoic acid 




The above compound was prepared according to the 
methodology of Example 198, substituting an equivalent 
amount of 1- (3 -car boxyphenyl) -2 -thiourea (Transworld) for 
the product from Example J in Example 197, Step B. MS and 
NMR were consistent with the desired structure. 
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EXAMPLE 207 

Pr paration of (±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) - 

amino] phenyl ] car bony 1 ] amin ] acetyl ] amino ] -3 , 4- 
dibronobenzenepropanoic acid, trif luoroacetate salt 




The above compound was prepared according to the 
methodology of Example 175, substituting an equivalent 
amount of 3, 4 -dibromobenz aldehyde (Lancaster) for 3,4- 
dichlorobenzaldehyde in Example 174, Step A. MS and NMR 
were consistent with the desired structure. 
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EXAMPLE 208 

Preparation of (±) 0-[[2-[[ [3-[ (amin iminom thyl)- 
anino] phenyl } carbony 1 ] amino J acetyl J amin ] -3- 
f luoro-5- (trif luoromethyl) benzenepropanoic 
acid, trifluoroacetate salt 




The above compound was prepared according to the 
methodology of Example 175, substituting an equivalent 
amount of 3-f luoro-5-trifluoroaethylbenzaldehyde 
(Lancaster) for 3 , 4 -dichlorobenz aldehyde in Example 174, 
Step A. . 

MS and NKR were consistent with the desired 
structure. 
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EXAMPLE 209 

Preparation of (±) 0-[ [2-[ [ [3-( (aminoiminomethyl)- 
amino] phenyl ] car bony 1 ] amino] acetyl ] amino ] -3 - 
5 broao-5-f luorobenzenepropanoic 

acid, trif luoroacetate salt 



10 




Step A 

15 To 1-f luoro~3,5-dibromobenzene (Lancaster) (10 g, 

0.0394 sole) in anhydrous ethyl ether (50 mL) , in a flame 
dried flask under N, and at -78 # C was added 1.6 m butyl 
lithium in hexane (Aldrich) dropwise, keeping the 
temperature below -78 # C during the addition. After the 

20 addition was complete, the reaction was stirred at -78°C 
for an additional 50 minutes. The reaction was slowly 
warmed to -30*C, then andhyrous OMF (3.6 g, 0.049 mole) 
was added dropwise and at such a rate as to keep the 
temperature below -20*C. * 

25 After the addition was complete, the temperature was 

slowly raised to 0 # C over an hour, then stirred overnight 
at room temperature. The reaction mixture was slowly 
poured into cold 10% aqueous HC1 (B0 mL) • After stirring 
for 15 minutes, the ether layer was separated and the 

30 ether was washed with H 2 0 (4X) , dried over NgS0 4 and 

removed under vacuum to yield 3 -bromo-5-fluorobenz aldehyde 
(8.16 g) as an amber liquid. MS and NMR were consistent 
with the desired product. 



WO 97/08145 



PCT/US96/ 13500 



- 356 - 

The title comp und was prepared according to the 
methodology of Example 175, substituting an equivalent 
amount of 3-bromo-5-f luor benzaldehyd (Step A above) f r 
5 3,4-dichlorobenzaldehyde in Example 174, step A. MS and 
NMR were consistent with the desired structure. 
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EYAMPI.E 210 

Preparation of (±) 0-( [2-[ [ [3-[ (aninoininoBethyl) - 

amino] phenyl ] car bony 1 ] aaino] ac tyl] amino) -3 , 5- 
dibromobenzenepropanoic acid, trif luoroacetate salt 




C02H 

NH 

Br 

To 3 , 5-dibromobenzylbromide (Lancaster) (20 g, 0.061 
mole) in BjO (27 mL) and glacial acetic acid (27 mL) was 

15 added hexamethylenetetramine (Aldrich) . The reaction 
mixture vas heated at reflux for 2 hours. Concentrated 
HC1 (22 mL) vas then added and the refluxing was continued 
for 30 minutes* After cooling to room temperature, the 
reaction mixture vas poured into Hfi (230 mL) and stirred 

20 for 10 minutes. The resulting precipitate vas filtered, 
vashed with Hfi and dried to yield 3, 5 -dibromobenz aldehyde 
(11.45 g) as a white solid. MS and NMR were consistent 
with the desired structure. 



25 St9P B 

The title compound vas prepared according to the 
methodology of Example 175, substituting an equivalent 
amount of 3 , 5-dibromobenzaldehyde (Step A above) for 3,4- 
dichlorobenzaldehyde in Example 174, Step A. MS and NMR 
30 were consistent with the desired structure. 
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EXAMPLE 211 

Pr paration f (±) 3 , 5-dibromo-0- [ [2-[ [ [3- 
[(1,4,5, 6-tetrahydropyrimidin-2-yl) amino]phenyl ] - 
car bony 1 ] amino] acetyl ] amino ] benzenepropanoic acid , 
trifluoroacetate salt 



10 




15 Step A 

Bthyl-0-c (2-aminoacetyl) amino] (3 , 5-dibromophenyl) -3- 
propanoate hydrochloride was prepared according to the 
aethodology of Example 1, steps A-D, substituting an 
equivalent amount of 3 , 5-dibromoben z aldehyde (Example 210, 
20 step A) for 3-pyridinecarboxaldehyde in Example l, step A. 
MS and NHR were consistent with the desired structure. 

step B 

The title compound was prepared according to the 
25 methodology of Example 200, substituting an equivalent 

amount of the product from Example 211, step A (above) for 
the product from Example 197, Step A in Example 199, Step 
B - MS and NMR were consistent with the desired structure. 
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EXAMPLE 212 

Preparati n f (±) /?- [ [ 2- [ [ [ 3- [ (aminoiminoaethyl) - 
amino] phenyl ] carbonyl ] amino ] acetyl ) amino J -3-bromo- 
5-methylbenzenepropanoic acid, trif luoroacetate salt 



O 



10 




Step h 

To 5-broBO-n-xylene (24.03 g, 0.13 mole) in benzene 
15 (125 aL) was added benzoylperoxide (3.04 g, 0.013 sole). 
The reaction mixture was heated to reflux in a 250 mL 
round bottom flask. N-bromosuccinimide (18.15 g, o.io 
mole) was added in portions over 15 minutes. After 2 
hours, heating was discontinued and the reaction mixture 
20 was allowed to cool to room temperature. Precipitated 
solids were removed by filtration and the filtrate was 
concentrated. The residue was taken up in hexane and 
additional solids were removed by filtration. The 
filtrate was passed through a small pad of silica gel and 
25 the filtrate was concentrated. The resultant yellow oil 
was titurated with MeOH over ice to give 3-bromo-5- 
methylbenzyl bromide (7.34 g) as a white solid. MS and 
MMR were consistent with the desired structure. 

30 Sten B 

To 3-bromo-5-methylbenzyl bromide (Step A above) 
(5.49 g, 20 mmole) in glacial acetic acid (9.0 mL) and Hfi 
(9 mL) was added hexamethylenetetramine (4.50 g, 32 mmole) 
and the reaction was stirred at reflux for 2 hours. 
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Concentrated HC1 (7.0 mL) was added and the mixture was 
r fluxed an additional 15 minutes. After cooling to room 
temperature, th r action mixture was diluted with R^O (75 
mL) and extracted with ether (150 mL) . The ether layer 
5 was washed with Hp (3 X 25 mL) , 10% NaHCO, (2 X 50 mL) and 
dried over Mgso 4 . The ether was removed under vacuum and 
the residue was chromatographed on silica gel eluting with 
hexane and 10% Etp/hexane to yield 3-bromo-5- 
methylbenzaldehyde (2.80 g) as a light yellow oil which 
10 solidified upon standing. MS and NMR were consistent with 
the desired structure. 



Step C 

The title compound was prepared according to the 
15 methodology of Example 175 substituting an equivalent 

amount of 3-bromo-5-methylbenzaldehyde (Step B above) for 
3,4-dichlorobenzaldehyde in Example 174, step A. MS and 
NMR were consistent with the desired structure. 
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EXAMPLE 213 



Preparation of (±) 0-[ [2-[ [ [3-[ (amin imin m thyl) 
amino] -5- (trif luoromethyl) phenyl] car bony 1] amino] - 
acetyl ] amino] -3 , 5-dibromobenzenepropanoic acid , 
trif luoroacetate salt 



CO2H 



10 




15 



The above compound was prepared according to the 
methodology of Example 39, substituting the equivalent 
amount of 3 , 5-dibromobenzaldehyde (Example 210, Step A) 
for 3,5-bis-trif luoromethylbenzaldehyde in Example 38. MS 
and NMR were consistent with the desired structure. 



20 
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EXAMPLE a H 



Preparation of (±) 0-[ [2-[ [ [3-[ (aminoiminoa thyl)- 
amino)ph nyl ] carbonyl ] amino] acetyl ] amino] -3-bromo-5- 
chlorobenzenepropanoic acid, trifluoroacetate salt 




COjH 



step A 

To l-chloro-3 , 5-dibroaobenzene (Esprit) (20 g, 0.074 
mole) in anhydrous ethyl ether (150 al) in a flame dried 

15 flask under H a and at -78 «c vas added 1.6 a butyl lithium 
in hexane dropvise, keeping the temperature below -78 °C, 
then warmed to -30»C. Anhydrous DMP (6.8 g, 0.092 mole) 
was added dropwise, keeping the temperature below -20 »C. 
After the addition was complete, the reaction was slowly 

20 warmed to 0»C, then stirred overnight at room temperature. 
The reaction mixture was poured slowly into chilled 10% 
aqueous HC1 (160 mL) . After stirring for 15 minutes, the 
ether was separated, washed with Kfi (4X) , dried over MgS0 4 
and removed under vacuum to yield 3-bromo-5- 

25 chlorobenzaldehyde (13 g) as a white solid. MS and KKR 
were consistent with the desired structure. 

S£sp_fi 

The title compound was prepared according to the 
methodology of Example 175, substituting an equivalent 
amount of 3-bromo-5-chlorobenzaldehyde (Step A above) for 
3,4-dichlorobenzaldehyde in Example 174, Step A. MS and 
NMR were consistent with the desired structure. 
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EXAMPLE 215 

Pr paration of (±) 3-bromo-5-chlor [2-[ [ [3- 
[(1,4,5, 6-t t r ahy dr opyr iinid in- 2 -y 1 ) 
5 amino } phenyl ] carbony 1 ] amino ) acetyl ] amino ] - 

benzenepropanoic acid, trif luoroacetate salt 



10 




15 Step A 

Ethyl 0-( (2-aminoacetyl)amino] (3-bromo-5- 
chlorophenyl) -3-propanoate hydrochloride was prepared 
according to the methodology of Example 1, Steps A-D, 
substituting an equivalent amount of 3-bromo-5- 

20 chlorobenzaldehyde (Example 214, Step A) for 3- 

pyridinecarboxaldehyde in Example 1, Step A. MS and NMR 
were consistent with the desired structure. 

25 The title compound was prepared according to the 

methodology of Example 200, substituting an equivalent 
amount of the product from Step A (above) for the product 
from Example 197, Step A in Example 199, Step B. MS and 
NMR were consistent with the desired structure. 



30 
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EXAMPLE 216 

Preparation f (±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino] -5- (trif lu romethyl) phenyl] carbonyl] amino) - 
acetyl] amino] -3-bromo~5-chlorobenzenepropanoic 
acid, trifluoroacetate salt 



10 




15 above compound was prepared according to the 

methodology of Example 39, substituting an equivalent 
amount of 3-bromo-5-chlorobenzaldehyde (Example 214, Step 
A) for 3,5-bis-trifluoromethylbenzaldehyde in Example 38. 
MS and NMR were consistent with the desired structure. 

20 
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EXAMPLE 217 

Pr paration of (±) [2-[2-[2-(2-hydroxyeth xy)- 
ethoxy] thoxy] ethyl] 3,5-dichl ro-0-[ [2-[ [ [3- 
C (1 , 4 , 5 , 6 - 1 etr ahydr opyr imid in- 2 -y 1 ) amino] phenyl ) - 
car bony 1 ] amino ] acetyl ] amino ] benzenepropanoat e , 
trifluoroacetate salt 




5 



To the product of Example 200 (200 mg, 0.00033 mole) 
10 in DMA (1.5 mL) vas added carbonyldiimidazole (67 mg, 
0.00041 mole). The reaction vas stirred at room 
temperature for 1 hour. Tetraethyleneglycol (214 mg, 
0.0011 mole) vas then added and the reaction mixture vas 
stirred overnight at 60 # C. The reaction vas cooled to 
15 room temperature and the product vas isolated by RPHPLC to 
yield the title compound (120 mg after lyophilization) as 
a hygroscopic white solid. MS and KMR were consistent 
vith the desired structure. 
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EXAMPLE 218 

Preparation of (±) [2-[2-[2-(2-hydr xyeth xy)- 
thoxy]ethoxy] ethyl] 0-[ [2-[ [ [3-[ (amino iminomethyl)- 
amino] phenyl ] carbonyl ) amino ] acetyl ] amino ] -3 , 5- 
dichlorobenzenepropanoate, trif luoroacetate salt 
O 



TFA 




10 



The above compound was prepared according to the 
methodology of Example 217, substituting an equivalent 
amount of the product of Example 27, for the product of 
Example 200. MS and NMR were consistent with the desired 
structure. 
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EXAMPLE 319 



5 



10 



15 



20 



25 



Preparation of (±) 0-[ [2-[ [ [3-[ (amin iminomethyl) - 
amino] phenyl ] carbony 1 ] amino ] ac ty 1 ] amino] -3 - 
bromo-5-iodobenzenepropanoic acid 
trif luoroacetate salt 



Methanol (40 mL) was added to a 250 mL round bottom 
flask followed by 60 mL of a solution saturated with 
anhydrous hydrochloric acid. 3 -br omo- 5 - i odoben 2 o i c acid 
(Aldrich) (5.02 g, 0.015 mole) was then added and the 
reaction mixture was stirred at room temperature for 6 
hours. The reaction mixture was poured into chilled 
saturated NaHCO, solution (700 mL) . The mixture was 
extracted 3X with methylene chloride (100 mL) • The 
organic layers were combined, dried over MgS0 4 and 
concentrated under vacuum to yield methyl-5-bromo-3- 
iodobenzoate (5.08 g) as a pink solid. MP - 55-57°C. MS 
and NMR were consistent with the desired structure. 



To methyl 5-bromo-3-iodobenzoate (Step A above) (5.01 
g, 0.015 mole) in anhydrous methylene chloride (100 mL) at 
-78*C, was added dropwise over two minutes, 
diisobutylaluminum hydride (5.50 mL, 0.03 mole). The 
mixture was stirred for 1 hour then allowed to warm to 
0°C. The reaction solution was poured into 600 mL, 
chilled 3M HC1 and extracted 3X with methylene chloride 
(150 mL) • The organic layers were combined, dried over 
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MgS0 4 and concentrated under vacuum to yield 5-brom -3- 

iod benzyl alcohol (4.54 g) as a white s lid. MP » 110- 

112 °C. MS and NMR were c ns is tent with the desired ' 

structure. 

5 

Step Q 

5-Bromo-3-iodobenzyl alcohol (3.01 g, 9.6 nmol) in a 
50 mL round bottom flask was stirred magnetically and 
diluted with 15 mL anhydrous methylene chloride to give a 

10 turbid solution. The reaction flask was then stoppered 
and the septum stopper secured with wire. 

Anhydrous methylene chloride (15 mL) was added to a 
separate 100 mL round bottom flask which was equipped with 
a cold finger. Nitrogen dioxide (1.72 g, 18.7 mmol) was 

15 condensed into the solution of methylene chloride at 
-20»C. 

The benzyl alcohol solution was chilled to 0 # c and 
the nitrogen dioxide/methylene chloride solution was 
transferred via cannula into the reaction flask under a 
20 static nitrogen atmosphere. The reaction solution was 
stirred magnetically at 0*C for 15 minutes after 
completion of the nitrogen dioxide solution transfer. The 
reaction solution was stirred at room temperature for 18 
hours. 

25 The reaction flask was vented in the hood and the 

excess nitrogen dioxide was expelled with a nitrogen 
stream. The reaction solution was then concentrated by 
rotary evaporation and resuspended in 30 mL ether. The 
ether solution was washed with 200 mL 10% sodium 

30 bicarbonate in a 500 mL separatory funnel. The resulting 
aqueous solution was extracted three times with 150 mL 
ether. The organic layers were combined, dried with 
sodium sulfate, filtered and concentrated in vacuo to 
afford 2.89 g of a yellow solid. 
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The product was is lat d by flash chromatography to 
yield 5-br mo-3-iod benzaldehyde as a white solid. MS and 
% NMR were consistent with th d sired structure. 

5 Sten D 

The title compound was prepared according to the 
methodology of Example 175, substituting an equivalent 
amount of 5-bromo-3-iodobenzaldehyde (Step C, above) for 
3 , 4-dichlorobenzaldehyde in Example 174, Step A. MS and 
10 NMR were consistent with the desired structure. 
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EXAMPLE 220 

Preparati n f (±) [2-[2-(2-hydr xy thoxy)- > 
eth xy ] ethoxy ] e thy 1 ) 3,5-dichloro-0-[ [2-[ [ [3- 
5 [ (lr4 # 5 # 6-tetrahydropyriaidin-2-yl)amino]- 

phenyl ] carbony 1 ] amino ) acetyl ] amino ] - 
benzenepropanoate, trif luoroacetate salt 




The above compound was prepared according to the 
10 methodology of Example 217, substituting an equivalent 
amount of triethyleneglycol for tetraethyleneglycol. MS 
and NMR were consistent with the desired structure. 
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EXflffiPl? 222 

, Preparation of (±) 0-[ [2-[ [ [3-[ (amin iminonethyl) amino] - 

phenyl ] car bony 1 ] amino] acetyl ] amino] - 2 -hydroxy- 4- 
5 methoxybenzenepropanoic acid 



10 




(RS) -4-amino-7-methoxy hydrocoumarin hydrochloride 
15 (1.26 g, 5.5 mmole), prepared from 7-methoxycoumarin 
(Aldrich) according to J. Rico, Tett. Let. . 1994, 35, 
6599*6602, was coupled to GIHA (1.50 g, 5.5 mmole) using 
substantially the procedure and proportions of Example 86, 
Step 0. Purification by preparative RPHPLC gave the 
20 desired product as a mixture of hydrocoumarin (lactone) 

and phenoxy-acid TFA salts as a light yellow powder after 
lyophilization (1.25 gm) • Essentially complete conversion 
to the desired phenol-acid can be obtained by dissolving 
the purified mixture in water, adjusting the pH to 7-8 
25 with dilute aqueous NaOH until reaction is complete by 
HPLC, and lyophilizing (0.5 gm) • MS and NMR were 
consistent with the desired phenol-car boxy lie acid form of 
the molecule. 
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Example 223 

Preparati n of (±) |8-[ [2-[[ [3-[ (aainoiainomethyl) amino]- 
phenyl ] carbony 1 ] amin ] acetyl] amin ]-5-hydr xy-4- 
methoxybenzofuran~6-propanoic acid, 
trif luoroacetate salt 




(RS) -4-amino-8-methoxy-hydropsoralen hydrochloride 
(2.2 gm, 8.1 mmole), prepared from 8-methoxypsoralen 
according to J. Rico, Tett- Let,. 1994, 25, 6599-6602, was 
coupled to GIHA (2.0 g, 7.3 mmole) using substantially the 
procedure and proportions of Example 86, step D. The 
product was isolated by preparative RPHPLC as the desired 
phenol-acid. NKR and MS vere consistent with the desired 
structure. 
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Example 224 

Pr parati n of (±) 0-£ [2-[[ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ) amino ] acetyl ] amino ] -9H-f luoren - 




5tep ft 

(±) 0-amino-9H-f luorene-2-propanoic acid 




2-f luorene-carboxaldehyde (5.0 gm, 26 mmole, Aldrich) 
was combined with malonic acid (3.25 gm, 31 mmole), 
ammonium acetate (2.4 gm, 31 mmole), and isopropyl alcohol 
25 (70 mL) and refluxed overnight. After cooling the 

precipitated solid was collected by filtration and dried. 
NMR and MS were consistent with the proposed structure. 

30 Ethyl (±) 0-amino-9H-f luorene-2-propanoate 

The product from Step A was taken up in absolute 
EtOH, dry HC1 gas was added to saturation, and the mixture 
refluxed overnight. Volatiles were removed and the 
resulting semi-solid partitioned between ethyl acetate and 
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water. The aqueous layer was made basic by additi n of 
2.5 N NaOH and extracted with EtOAc (2 x 200 aL) . Th 
organic layer was dried (anhydr us NaSOJ and dry HC1 gas 
added until precipitation ceased. V latiles were rem ved 
5 until a semisolid residue remained. This was triturated 
with diethyl ether to obtain a solid that vas collected by 
filtration. NMR and MS were consistent with the proposed 
structure. 

10 ££fiB-£ 

The title compound was prepared in the following 
manner. GIHA (0.41 gm, 1.5 mmole) was coupled to the 
product of Step B (0.42 gm, 1.5 mmole) above using 
substantially the procedure of Example 86, Step D. 

15 Preparative RPHPLC was used to isolate the ethyl ester of 
the title compound. This product (280 mg) was hydrolyzed 
to the acid by treating an aqueous dioxane solution (1:1) 
with excess LiOH, acidifying with TFA and purifying the 
product by RPHPLC. A white amorphous solid is obtained 

20 after lyophilization (250 mg) . NMR and MS were consistent 
with the proposed structure. 
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Example 225 

Preparation of (±) 0-[ [2-[ [ [3-[ (amin iminomethyl) amino] 




20 The above compound was prepared by reacting 3,5- 

dichlorosalicylaldehyde (10.0 gm, 52.4 mmole, Aldrich) , 
malonic acid, and ammonium acetate in isopropyl alcohol 
using substantially the same procedure and proportions of 
Example 224, Step A. NMR and MS were consistent with the 

25 desired intermediate. 



GHIA (1.0 gm, 3.7 mmole) and the product of Step A 
(1.1 gn, 4.4 mmole) were coupled using substantially the 
30 same procedure and proportions as Example 86, Step D. 
Desired product was isolated by C-18 RPHPLC and the 
appropriate fractions combined and lyophilized to give the 
title compound (0.42 gm) . NMR and MS were consistent with 
the proposed structure. 



WO 97/08145 



PCT/US96/13500 



- 376 - 
Example 226 

Preparation of (±) 0-[ [2-[ [ [3-[ (aminoiminom thy 1 ) amino] - 
phenyl ) carbonyl ] amin ) acetyl ] amino ] -2-hydroxy-5- 
nitrobenzenepropanoic acid, trif luoroacetate salt 




(RS) -4-amijrio-6-nitro-hydrocoumarin hydrochloride (l.i 
g, 4*4 mmole) prepared from 6-nitrocoumarin (Aldrich) 
according to J. Rico, Tett. Let:.. 1994, 25, 6599-6602, was 
coupled to GIHA (1.0 g, 3.7 nmole) using substantially the 
procedure and proportions of Example 86 f Step D. 
Purification by preparative RPHPLC gave the desired 
product as a mixture of hydrocoumarin (lactone) and 
phenoxy-acid TFA salts as a powder after lyophilization. 
Essentially complete conversion to the desired phenol-acid 
was obtained by dissolving the purified mixture in water, 
adjusting the pH to 7-8 with dilute aqueous NaOH until 
reaction is complete by HPLC, and lyophilizing. MS and 
NMR were consistent with the desired phenol-car boxy lie 
acid form of the molecule. 
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BKflBPte 227 

Preparation of (±) 0-[ [2-[ [ [3-[ (aminoiminom thyl) 
aain ] phenyl] car bony l]amin ]ac tyl ] amino] -3,5- 
dibromo-2-hydroxybenzenepropanoic acid, 
trifluoroacetate salt, monohydrate 



10 




15 



20 




The above beta amino acid ester hydrochloride salt 
was prepared according to substantially the methodology of 
Example l. Steps A and B substituting 3,5- 
25 dibromosalicylaldehyde (20.0 gm, 0.0715 mole, Aldrich) for 
3 -pyridine carboxaldehyde in Step A and keeping the 
proportions constant. MMR and MS were consistent with the 
proposed structure. 



30 
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Ethyl (±) /J-[[2-[[[3-[(aminoiminomethyl)amino)ph nyl]- 
carbonyl]anino)ac tyl]aninoJ-3,5-dibromo-2-hydr xybenzen - 
pr panoate, trifluor acetate salt, m n hydrate 




Br 



6HZA (1.0 gn, 3.7 nmole) and the product of step A 
(1,78 gm, 4.4 amole) were coupled using substantially the 
sane procedure and proportions as Example 86, Step D. The 
desired product was isolated by C-18 RPHPLC and the 

15 appropriate fractions combined and lyophilized to give 
ethyl (±) ^-[[2-([C3-[(aminoiminonethyl)aaino]phenyl]- 
carbony I ] aaino ] acetyl ] aaino ] -3 , 5-dibromo-2- 
hydroxybenzenepropanoate, trif luoroacetate salt, 
monohydrate (0.52 gn) . NMR and MS vere consistent with 

20 the proposed structure. 




Br 



The product obtained in Step B was converted to the 
30 acid using substantially the procedure and conditions of 
Example 6, however, the hydrolysis solvent was 
dioxane: water. Preparative C-18 RPHPLC purif ication gave 
the TFA salt (300 mg) . NMR and MS were consistent with 
the proposed structure. 
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Example 228 



Preparation f (±> 0-[ [2-[ [[3-[ (aminoiminomethyl)- 
amino ] phenyl ) carbony 1 ] amino ] acetyl ] amino ] - 5- 
bromo-2-hydroxybenzenepropanoic acid, 
trif luoroacetate salt, monohydrate 



The title compound was prepared using substantially 
the procedure and proportions of Example 224, and 
substituting 5-bromosalicylaldahyde for 3,5- 
dichlorosalicylaldehyde to obtain the ethyl ester of the 
title compound. After ester hydrolysis the acid-phenol 
was obtained (0.3 gm after lyophilization) • NMR and MS 
were consistent with the proposed structure. 
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- 380 - 

Example 



Preparation of (±) 0-[[2-[[t3-[(aminoiminom thyl) 
amino] phenyl ) car bony 1 ] amino ] acetyl ] amino ] - 
cyclohexanepropanoic acid, trif luoroacetate 
salt, monohydrate 



COjH 




Step h 



15 



20 



25 



30 




To a solution of ethyl (R,S) -3 -amino- 3 -phenyl 
propionate hydrochloride (1.7 gm) dissolved in absolute 
EtOB (70 mL) was added 5* pt on carbon and the reaction 
mixture transferred to a pressure bottle. After purging, 
the reaction vessel was pressurized with hydrogen (54 
psig) and the reaction allowed to go to completion. 
Volatiles were removed and the product used without 
further purification. NMR and MS were consistent with the 
proposed structure. 

StCT B 

Ethyl (R,S) 3-amino-3-cyclohexylpropionate 
hydrochloride and 6IHA were coupled using substantially 
the same procedure and proportions as Example 86, Step D. 
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Ethyl (±) 0-[[2-[[t3-[(amin iminomethyl )amino] phenyl ] - 
car bony 1] amino] acetyl] amino] cycl hexane pr panoic acid, 
trifluoroacetate salt, m nohydrate was isolated using C-18 
KPHPLC and lyophilized to give a white amorphous powder. 
5 Ethyl (±) U-[[2-[[[3-[(aminoiminomethyl)amino]phenyl]- 
carbonyl] amino] acetyl] amino] cyclohexane propanoic acid, 
trifluoroacetate salt, monohydrate was hydrolyzed using 
the procedure of Example 224, Step c to give the title 
compound (0.5 gm) . NMR and MS were consistent with the 
10 proposed structure. 
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Example 2?Q 

Preparation f (±) ethyl 0- ( [ 2- [ [ [ 3- [ (aminoiminomethyl) - 
amin ] phenyl ] carbony 1 ] amino] acetyl] amino ] - 
5 3 , 5 -d i ch lor o- 2 -hydroxy benz enepr opanoate f 

trifluoroacetate salt, monohydrate 



Step A 




a 



( RS ) - 4 -Amino- 6 , 8 -d ich lor ocoumar in hydrochloride was 
prepared according to the procedure of Example 233, steps 
A and B substituting 3 , 5-dichloro-salicylaldehyde for 3- 
bromo-5-chlorsalicylaldehyde in Example 233, Step A. 

The above beta amino ethyl ester hydrochloride salt 
was prepared by dissolving the (RS) -4 -amino- 6 , 8- 
dichlorohydrocoumarin hydrochloride (8.0 g, 0.0207 mole) 
in absolute EtOH (30 mL) and adding 4 N HC1 in dioxane (10 
mL) and stirring the reaction mixture at room temperature 
for 2.5 hours. Excess HC1 was removed by rotary 
evaporation (cold) and the reaction mixture was 
concentrated to a solid (50°C) . The solid was treated 
with EtOAc (25 mL) and Et,0 (10 mL) and stirred to give a 
white solid that was isolated by filtration (5.84 g). MS 
and NMR were consistent with the desired beta-amino acid 
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thyl ester as the hydrochl ride salt. 
S££E_B 

T a solution f GIHA HC1 (3.4 gm, 0.0124 mole) 
5 dissolved in dimethylacetamide (40 bL) wis added N- 
methylnorpholine NMM, (1.36 mL, 0.0124 sole) and the 
solution cooled to 0-5*C with gentle stirring. 
Isobutylchlorof ornate (1.61 mL, 0.0124 mole) was added and 
the reaction allowed to proceed for about 10 minutes. At 

10 this point a solution of the product of Step A (3.90 gm, 
0.0124 mole) and NMM (1.36 mL) in DMA (20 mL) were added 
to the reaction mixture and the coupling allowed to 
proceed overnight. Volatiles were removed and the 
reaction mixture redissolved in acetonitrile: water and 

15 brought to pH of about 2 by the addition of TFA. The 
desired product was isolated by preparative C-18 RPHPLC 
and lyophilized to obtain the TFA salt (2.61 gm) . NMR and 
MS were consistent with the structure of the title 
compound. 



20 
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Example 2l\ 

Preparation of (±) /9-[ [2-[ [ [3-[ (amin iminoaethyl) - 
amin ] phenyl] car bony l]amin ] acetyl] amino ]- 
5 5-chloro-2-hydroxybenzenepropanoic acid, 

trif luoroacetate salt, monohydrate 



10 



15 




The above compound was prepared using substantially 
the procedure and proportions of Example 224 and 
substituting 5-chlorosallcylaldehyde for 3,5- 
20 dichlorosalicylaldehyde. After final ester hydrolysis the 
acid-phenol was obtained (0.3 p after lyophilization) . 
NMR and MS were consistent with the proposed structure. 
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Example 232 

Preparation f (±) 3,5-dichl ro-2-hydroxy-0-[ [2- 
[ C (3 , 4 ,5, 6-tetrahydro-2H-azepin-7-yl) - 
5 amino) phenyl ) carbony 1 ] amino ] acetyl ] amino ] - 

benzenepropanoic acid, trif luoroacetate 
salt, monohydrate 




To m-aminohippuric acid (2.0 gm, 8*7 mmole) in 
acetonitrile (50 mL) was added l-aza-2-methoxy-l- 

25 cycloheptane (1.2 gm, 9.5 mmole) (Aldrich) . The reaction 
was al loved to proceed at room temperature over a weekend* 
Solvent was removed and the residue triturated with 
diethyl ether to give a solid (1.6 gm) that was 
substantially pure 3-(l-aza-2-amino-l-cycloheptane)~ 

30 hippuric acid by analytical RPHPLC, MS and NMR. 



The product obtained in Step A, 3-(l-aza-2-amino-l- 
cycloheptane) -hippuric acid (1.0 gm, 3.2 mmole) was 
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coupled to the compound prepared in Example 230, Step A 
(1.0 gin, 3.2 mmole), using substantially th conditions 
and procedur f Example 230, Step B and substituting 3- 
( l-aza-2-amino-l-cycl heptane) -hippuric acid for GIHA. 
5 Purification by C-18 RPHPLC gave the ethyl ester of the 
title compound (0.5 gm) . NMR and MS were consistent with 
the proposed structure. 

10 The product prepared in Step B (0.35 gin), was 

dissolved in dioxane-vater (1:1, 30 mL) and the pH 
adjusted to about 11 by addition of LiOR (NaOH may be 
freely substituted for LiOH) . Upon complete hydrolysis to 
the acid (determined by analytical RPHPLC) the reaction 

15 mixture was acidified to about pH 2*3 by addition of TFA 
and the desired compound was isolated by preparative scale 
C-18 RPHPLC. NMR and MS were consistent with the 
structure of the title compound. 
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Example 233 

Pr parati n of (±) 0-[ [2-( [ [3-[ ( amino iminoraethyl) 
amino ) phenyl ] carbony 1 ] amino ] acetyl ] amino] - 
5 3 -bromo-5-chloro-2 -hydroxybezenepropanoic 

acid, trif luoroacetate salt, monohydrate 



10 



20 




a 



A solution of 3-bromo-5-chlorosalicylaldehyde (11*0 
gm, 0.047 mole and triethylamine (5.6 mL) dissolved in 

25 acetic anhydride (14.0 mL) was heated to reflux for 4 
hours. The reaction was allowed to cool to room 
temperature and volatiles were removed under vacuum. The 
resulting solid was partitioned between EtOAc and aqueous 
sodium bicarbonate and the layers separated. The aqueous 

30 layer was re-extracted with EtOAc and the organic layers 
combined, dried (NajSOJ and volatiles removed under vacuum 
to obtain a solid (13.5 gm) . NMR and MS were consistent 
with the proposed structure. 



WO 97/08145 



PCT/US96/13500 



- 388 - 

Sten B 

O 




10 The product obtained in Step A (10.0 gm, 0.039 mole) 

was converted to (RS)-4-amino-6-chloro-8-bromo- 
hydrocoumarin hydrochloride (5.1 g, 18.5 mmole) according 
to J. Rico, Tett. Lat-. 1994, 2£, 6599*6602 with the 
following modification: the addition product obtained by 

15 the addition of lithium bis-trimethylsilylamide to the 
coumarin of Step A was quenched by addition of one 
equivalent HOAc at 0 # C prior to workup. 

St"* e 

20 The product of Step B (4.0 gm, 0.013 mole) was 

coupled to GHIA HC1 (3.3 gm, 0.012 mole) using 
substantially the procedure of Example 230 but 
substituting the compound obtained in Step B for the 
compound of Example 30, Step A to give, after C-18 rphplc 

25 purification and hydrolysis of the appropriate fraction 
according to the procedure of Example 232, Step C, the 
desired compound (TFA salt) as a fluffy, white powder 
(4.8 g) after lyophilization. NKR and MS were consistent 
with the proposed structure. 



30 
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Example 234 

Preparation of (±) 5-amin [2-[ [ [3-[ (aminoiminomethyl)- 
amin ]ph ny 1 ) car bony 1] amino] acetyl) amino]* 
5 2 -hydroxy benz enepr opano i c acid, 

bis(trifluoroacetate) salt, monohydrate 



10 




15 The product from Example 226 (0.5 gn) was dissolved 

in AcOH:HjO (2:1, 60 mL) and 3% Pd on carbon added (0.5 
gm, Aldrich) . The reaction mixture was pressurised with 
hydrogen (20 psig) and allowed to react with vigorous 
stirring for 2 hours. Catalyst was removed by filtration 

20 and the mixture concentrated to a thick oil. The oil was 
dissolved in water and the desired compound isolated by O 
18 RPHPLC. HMR and MS were consistent with the proposed 
structure. 



25 
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E»KWP?,e 335 

Preparation f (±) 0-[t2-[[[3-[(amin iminomethyl) - 
amin ] phenyl ] carbony 1 ] amino] acetyl ) amino ] - 




20 To a solution of 5-bromonicotinic acid (20.0 gm, o.io 

mole), 0,N-dimethylhydroxy lamina (9.8 gm, 0.1 sole) and 1- 
• thy 1-3- (3-dimethylaminopropyl) carbodiimide hydrochloride 
salt in DMF (200 mL) was added 1-hydroxytriazole (200 mL 
of 0.5 M solution in DMF, o.io sole) and triethy lamina 

25 (19.7 nL, 0.14 sole) and the reaction mixture stirred 
vigorously for 18 hours. Volatiles were removed under 
vacuum at 60 # C until a mush remained. The reaction 
mixture was partitioned between ethyl acetate (300 mL) and 
saturated aqueous sodium bicarbonate, the layers separated 

30 and the aqueous layer re-extracted with EtOAc. The 
organic layers were combined dried (NajSOJ and 
concentrated to a dark yellow oil (21.4 gm) . NMR and MS 
were consistent with the proposed structure. 
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5 




A solution of the product of Step A (12.9 gm, 0.053 
mole) in THF (300 mL) was cooled to 0°C and LAH in THF (53 
mL of 1.0 N stock solution, Aldrich) vas added via 

10 syringe. After 0.5 hour KHS0 4 (19.6 gm, 0.13 mole, in 100 
mL water) was added. After several minutes dilute aqueous 
HC1 (50 mL) was added and the organic layer separated, 
dried (Na^OJ and volatiles removed to obtain a yellow oil 
that solidifies on standing. The solid was purified by 

15 sublimation to give the title compound as a white solid 
(7.8 gin). NMR and MS were consistent with the proposed 
structure. 

££SB_£ 



25 




The above beta amino acid ester hydrochloride salt 
was prepared according to substantially the methodology of 
Example 1, steps A and B substituting the compound of Step 
30 B (6.24 gm, 0.034 mole) for 3 -pyridine carboxaldehyde in 
Step A and keeping the proportions constant. The product 
was isolated as the di-TFA salt by C-18 RPHPLC. NMR and 
MS were consistent with the proposed structure. 
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Step D 



5 




The product of Step C was coupled to GIHA HC1 (0.5 
10 gm, 1.8 mmole) using substantially the procedure of 

Example 23 0, Step B and substituting the product of Step C 
above (and correspondingly two equivalents of NMM) for the 
product of Example 230, Step A. The ethyl ester of the 
product was isolated as the di-TFA salt by C-18 RPHPLC. 
15 NMR and MS were consistent with the propose**, structure. 

Hydrolysis of the product of Step 0 (200 mg) to the 
corresponding acid was accomplished using substantially 
20 the procedure of Example 232, Step C. The product was 

isolated as the di-TFA salt by C-18 RPHPLC and lyophilized 
to give the title compound as a white solid (150 mg) . NMR 
and MS were consistent with the proposed structure* 



25 
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Preparati n f (±) 3-bromo-5-chloro-2-hydroxy-/5- 
1 12-[([3-[ (1,4,5, 6-tetrahydropyrimidin-2-yl ) - 
5 amino ] phenyl ] carbonyl ] amino] acetyl ] amino] - 

benzenepropanoic acid, trif luoroacetate 
salt, monohydrate 



10 




20 To a solution of l-(3-carboxyphenyl) -2 -thiourea (14.0 

gm, 71.3 nmole) in BtOH (absolute, 140 mL) was added 
iodomethane (10.2 gm) and the solution refluxed for 2.5 
hours. Volatiles were removed under vacuum at 60 °c to 
obtain a yellow oil. This was treated with t- 

25 butylmethylether and volatiles removed to give a yellow 
foam that became firm upon cooling. NMR and MS were 
consistent with the proposed structure. 

step B 



30 
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T the product from Step A (5.0 gm, 0.015 sole) 
diss lved in DMA (50 mL) was added a catalytic amount of 
DMAP and 1,3-diaminopr pan (1.2 gm, 0.016 mole) and the 
a lutlon heated t 100'C f r 48 hours. Volatiles were 
5 removed until a thick oil remained. This was treated 

sequentially with EtOAc, EtjO and MeOH (50 mL) to obtain a 
solid that was isolated by filtration. This product was 
suspended in 4 N HC1 in dioxane and stirred for several 
hours. The resulting solid was filtered, washed with EtjO 
10 and dried (800 mg) . NMR and MS were consistent with the 
proposed structure as the HC1 salt. 



15 



20 




To a solution of (RS) -4-a»±no-6-chloro-8-bro»o- 
hydrocoumarin hydrochloride (2.6 g) prepared in Example 
233, Step B, dissolved in THF (50 mL) was added 

25 triethylamine (1.0 mL) and N-t-Boc-glycine-N- 

hydroxysuccinimide ester (2.0 gm, Sigma) and the reaction 
allowed to proceed to completion. Volatiles were removed 
and the residue partitioned between StOAc and water. The 
organic layer was separated, washed with dilute aqueous 

30 HC1, saturated sodium bicarbonate and dried (NajS0 4 ) and 
concentrated to a dark foam (3.2 gm) . This product was 
used in the next step without further purification. 
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5 




10 The BOC protecting group was removed by dissolving 

the reaction mixture obtained in Step C in dioxane (20 mL) 
and to the veil stirred solution HC1 (4 N in dioxane, 
Aldrich) was added. Upon cessation of gas evolution 
(about 0.5 hour) volatiles were removed to obtain a dark 

15 residue that was triturated with diethylether to obtain, 
upon filtration, a yellow solid (2.46 gm) . NMR and MS 
were consistent with the proposed structure as the 
hydrochloride salt. 

20 Step E 

The product from Step 0 (1.4 gm) and the product from 
Step B (1.0 gm) were coupled using substantially the 
procedure of Example 230, Step B. Upon completion of the 
coupling reaction volatiles were removed from the crude 

25 reaction mixture. The reaction mixture was subsequently 
redissolved in dioxane: water and the pH adjusted to 
approximately 11 by addition of aqueous NaOH. The pH was 
maintained above 10 until complete hydrolysis was observed 
by analytical SPHPLC. At this point the pH was adjusted 

30 to 2-3 by addition of TFA and the desired product isolated 
by preparative C-13 RPHPLC (0.35 gm after lyophilization) . 
NMR and MS were consistent with the proposed structure as 
the TFA salt. 
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Example 237 

Preparation f (±) 3,5-dichloro-2-hydr xy-0-[ [2- 
[[[3-[(l,4,5, 6-tetrahydropyrinidin-2-yl) - 
5 amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 

ben2enepropanoic acid, trifluoroacetate 
salt, monohydrate 



10 




The above compound (350 mg) was prepared using 
essentially the conditions and procedures of Example 236 
but substituting (RS)-4-amino-6,8-dichloro-hydrocoumarin 
hydrochloride prepared from the corresponding 
20 salicylaldehyde according to the procedure in Example 233, 
Steps A and B, for (RS)-4-amino-6-bromo-8- 
chlor ohydr ocoumar in hydrochloride in Step E. NMR and MS 
were consistent with the proposed structure as the TFA 
salt. 



25 
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Example 238 

Preparation f (±) 3,5-dichloro-0-[ [2-[[[3-[ (4,5- 
dihydr -lH-pyrrolidin-2-yl) amino] phenyl ] car bony 1 ] - 
5 amino ) acetyl ] amino] -2-hydroxybenzenepropanoic 

acid, trifluoroacetate salt, monohydrate 




20 The above compound was prepared according to the 

procedure of Example 236, Steps A and B by substituting 
ethylene diamine (1,2-diaminoethane) for 1,3- 
diaminopropane in Step B. 

25 Step B 



30 




a 
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The desired end product (300 mg) was prepared by 
coupling the product f Step A with the hydrochloride salt 

f the above compound (prepared in Example 237) acc rding 
to the coupling procedure of Example 237. NWR and MS were 
consistent with the proposed structure as the TPA salt. 
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Example 239 

Preparati n f (±) 3-br mo-5-chloro-0-[ [2-[ [ [3-[ (4 f 5- 
dihydro- lH-pyrr lidin-2-yl) amino] phenyl) car bony 1 ] - 
amino] acetyl ] amino ] -2 -hydroxybenzenepropanoic 
acid, trifluoroacetate salt, monohydrate 



10 




Br 



15 The above compound was prepared according to the 

procedure of Example 238 by substituting the product of 
Example 238, Step A for the product of Example 237, Step 
B. NMR and MS were consistent with the proposed structure 
as the TFA salt. 
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Example 240 

Preparation of 3 , 5-dichloro-0- [ (2-[ [ [3- 
[ [ [ (ethoxycarbonyl) amin ] thioxomethyl] amino] - 
5 phenyl ] carbony 1 ] aaino ] acetyl ) amino ] - 

benzenepropanoic acid 



10 




Step A 

15 3 -Amino-3-( 3, 5-dichlorophenyl) propionic acid, tert-butyl 
ester 



20 




1 



A mixture of 13.5 g of l-bromo-3 , 5-dichlorobenzene 
25 (Aldrich, 13.5 g) , tert-butyl acrylate (Aldrich, 11. l mL) , 
triethylamine (8.4 mL), Pd(0Ac) 2 (0.12 g) , tris-p- 
tolylphosphine (0.9 g) and acetonitrile (20 mL) was 
prepared in a steel bomb under nitrogen. The vessel was 
sealed and heated to 120°C for 16 hours. Chloroform (40 
30 mL) was added to the cooled reaction mixture and the 

mixture vas extracted with ether and water. The organic 
phase was washed with water, dried over MgS0 4 and 
concentrated in vacuo. The residue was rapidly filtered 
through silica gel using 8% ethyl acetate in hexane as 
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5 



10 



15 



20 



25 



luant, to provide 13 g of a thick liquid, a mixture of 
this product (12.6 g) tert-butanol (35 mL) and amm nia (40 
inL) in a steel bomb was heated to 80 °C for 25 hours 
(pressure, at room temperatur was 130 psi; at 80 °C, 500 
psi). After cooling and venting, the contents were 
concentrated in vacuo. The residue was extracted with 
ethyl acetate (100 mL) and cold, dilute hydrochloric acid 
(IN, 100 mL) added. The aqueous phase was basified with 
solid KjCOj and extracted with ether and methylene 
chloride. The organic phase was dried over RjCOj and 
concentrated in vacuo to give the above compound (11 g) as 
a thick, reddish brown liquid. 



To a stirred solution of 3-nitrobenzoyl chloride 
(7 g, Aldrich) in CBjClj at -78 °C was added glycine methyl 
ester hydrochloride (5 g, Aldrich) followed by 
triethy lamina (20 mL) . The mixture was allowed to warm to 
room temperature over 16 hours. The volatiles were 
removed and the residue was extracted with ethyl acetate 
and water. The organic phase was washed with water, dried 
over MgS0 4 and concentrated in vacuo. The residue was 
stirred in tetrahydrofuran (50 mL) and aqueous lithium 
hydroxide (50 mL, 1M) for 15 minutes. The volatiles were 
removed and the residue was treated with hydrochloric acid 
(50 mL, 3M) and extracted with ethyl acetate and water. 
The organic phase was washed with water, dried over MgS0 4 
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and concentrated in vacuo. To a stirred soluti n of the 
residue (2.24 g) in tetrahydrofuran (15 mL) at -78°C was 
added in succession 4-methylmorph line (l.l mL, Aldrich) 
and isobutyl chlor f mate (1.3 mL, Aldrich). After 30 
5 minutes, 3-amino-3-( 3, 5-dichlorophenyl) propionic acid, 
tert-butyl ester (2.91 g, prepared in Step A) was added. 
The mixture was allowed to warm to room temperature over 2 
hours. The volatiles were removed and the residue was 
extracted with ethyl acetate and water. The organic phase 

10 was washed with water, dried over MgS0 4 and concentrated 
in vacuo. A solution of the residue in tetrahydrofuran 
and ethanol (1:1, 30 mL) was shaken in a Parr hydrogenator 
with 3% Pd/C (0.5 g) under 5 psi hydrogen pressure for 5 
hours. The mixture was filtered and the filtrate 

15 concentrated to provide the above compound e- a thick gum. 
This sample was used without further purification. 

St9P C 

A mixture of the compound of Step B (1.2 g) and 
20 ethoxy car bony 1 isothiocyanate (Aldrich, 0.3 ph) in toluene 
(5 mL) was heated to reflux for 30 minutes. The mixture 
was concentrated and the residue chromatographed over 
silica gel to give the t-butyl ester of the title compound 
(0.78 g) as a white solid. A solution of the t-butyl 
25 ester (0.3 g) in trifluoroacetic acid (4 mL) was allowed 
to stand at 23 m C for 16 hours. The volatiles were removed 
and the residue purified by HPLC to give the title 
compound as a white solid. 



30 



QaBz&OtS. 0.5 H2O 
Calculated: 
Found: 



C, 48.01; H, 4.21; N, 10.18; S, 5.83 
C, 47.61; H, 4.11; N, 9.94; S, 5.83 
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Preparati n of 3,5-dichl ro-0-[ [2-[ [ [3- 
[ [ [ (ethoxy car bony 1) amin ] iminomethyl] amino] - 
5 phenyl ] carbonyl ] amino] acetyl ] amino] benzenepropanoic 

acid, trif luoroacetate salt, monohydrate 



10 




A mixture of tert-butyl carbamate (Lancaster, 5 g) 
20 and ethoxycarbonyl isothiocyanate (Aldrich, 5 mL) in 
toluene (15 mL) was heated to reflux for 2 hours. The 
solution was allowed to cool to room temperature over 16 
hours. The precipitated solid was filtered and washed 
with hexane to give the above compound (5.5 g) as a white 
25 solid. 



O 



30 
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To a stirred solution f th compound produced in 
Example 240, Step B (1.3 g) and th product of Step A (0.7 
g) in DMP (7 ml) at -15 °C was added, in succession, 
mercuric chloride (0.77 g) and triethy lamina (0.8 mL) . 
5 The mixture was allowed to warm to room temperature over l 
hour and continued stirring for 1 hour more. The mixture 
was diluted with ethyl acetate and filtered through 
celite. The filtrate was washed with water, dried over 
MgS0 4 and concentrated in vacuo. The residue was purified 
10 by chromatography to give the above compound as a white 
solid. 

Step c 

A solution of the product of Step B (0.5 g) in 
15 trifluoroacetic acid (10 mL) was allowed to stand at 23 «c 
for 2 hours. The volatiles were removed and the residue 
purified by HPLC to give the title compound as a white 
solid. 



20 



CoHdNjOjCIj. 1.25 CFjCOOH. 0.5 HjO 

Calculated: c, 42.96; H, 3.86; M, 10.23; Cl, 10.35 
Found: C, 43.21; H, 3.49; H, 10.20; Cl, 10.52 
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Example 242 



10 



15 



20 



25 



Preparation of 0-[ [2-[ [ [3-[ (amin iminomethy 1 ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amin ) [ l , l ' - 
biphenyl] -3 -propanoic acid 



A mixture of 9.64 g (41.4 mmoles) of 3-bromobiphenyl, 
5.8 ml (4.2 g, 41 mmoles) of triethylamine , 6.73 g (52.6 
mmoles) of t-butyl aery late, 624 mg (2.05 mmoles) of tri- 
p-to lylphosphine, and 83 mg of palladium acetate in 15 ml 
of dimethylformamide was stirred overnight at 110° in an 
oil bath. After cooling, the mixture was partitioned 
between ethyl acetate and water and the aqueous layer 
further extracted with ethyl acetate. The combined 
organic extracts were washed with brine, dried over sodium 
sulfate, filtered and concentrated. Chromatography of the 
residue over silica gel using mixtures of dichloromethane 
and hexane as eluents gave the above compound, 10.5 g , as 
a very pale yellow oil. 

l H NMR (CDC1,) 7.77-7.36 (m, 9H) , 7.69 (d, J=15Hz, 1H) , 
6.47 (d, J- 15HZ, 1H), 1.58 (S, 9H) . 
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5 




A mixture of 10.5 g (37.5 mmoles) of the product of 
Step A, 50 ml of liquid ammonia, 5.2g of acetic acid, and 
80 ml of t-butanol was heated at 100 # C for 18 hours. 

10 After cooling, the mixture was concentrated and 

partitioned between ethyl acetate and aqueous sodium 
bicarbonate. The aqueous layer was further extracted with 
ethyl acetate, the combined organic extracts washed with 
brine, dried over sodium sulfate, filtered, and 

15 evaporated. Chromatography of the residue over silica gel 
using ethyl acetate and then 10% methanol - 1% ammonium 
hydroxide - 89% ethyl acetate as eluents gave the above 
compound, 4.75 g, as a colorless oil. 

20 Analysis Calcd. for C^H^NO, 1/8^0 (MW 299.65): 

C, 76.16; H, 7.74; K, 4.67. 
Pound: C, 76.29; H, 7.57; M, 4.66. 

Staff C 

25 1,1-dimethylethyl 0- [ { 2 - [ [ [ 3 - [ ( aminoiminomethy 1 ) amino ] - 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] [ 1 , 1 ' -biphenyl ] -3 - 
propanoate 



30 
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T a solution of 1.00 g (3.66 mmol) of the c mpound 
f Exampl M in 20 ml f dry dimethylf rmamide stirred in 
* an ice bath under an argon atmosphere was added 467 fil 

(3.84 mmol) of N-methy lpiper idine , producing a white 
5 solid. After stirring for 15 minutes, 500 pi (3.84 

mmoles) of isobutyl chlorof ormate was added dropvise and 
stirred continuously for about 20 minutes, resulting in a 
homogeneous solution. A solution of 1.09 g (3.66 mmoles) 
of the product of Step B in 5 ml of dimethylf ormamide was 
10 added and the mixture stirred overnight at room 

temperature. The mixture vas concentrated to give 2.88g 
of an orange oil. Reverse phase preparative HPLC of 1.50 
g of the crude mixture using a gradient of 90% to 50% 
aqueous trif luoroacetic acid - acetonitrile followed by 
15 evaporation of appropriate fractions gave the above 
compound, 800 mg, as a white solid. 

! H NMR (CDCI3-DMSO) 8.93 (br S, 1H) , 8.56 (t, 1H) , 8.22 
(d, 1H), 7.81-7.12 (m, 13H, 5.46 (dd, 1H) , 4.12 (t, 2H) , 
2.88 (dd, 1H), 2.77 (dd, 1H) , 1.31 (s, 9H) . 

20 

StftP P 

A solution of 800 mg of the product of Step C in 10 
ml of dichloromethane was added 10 ml of trif luoroacetic 
acid, and the mixture stirred overnight at room 
25 temperature. After concentration, reverse phase 

preparative HPLC using mixtures of aqueous trif luoroacetic 
acid - acetonitrile as eluent gave, after evaporation of 
appropriate fractions, the above compound (250 mg) as a 
pure white solid. 
30 Analysis for C^H^N^ CFC00H l/2HjO (NW 581.53): 
Calc'd.: C, 55.77; H, 4.33; N, 12.04. 
Found: C, 55.81; H, 4.57; N, 11.68. 
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Example 243 



10 



15 



20 



25 



Preparati n of 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ) carbony 1 ] amino ] acetyl ] amino ] [ pyrimidine-5- 
propanoic acid, trif luoroacetate salt 



A mixture of 5.00 g (31.1 moles) of 5- 
bromopyrimidine, 3.14 g (31.1 mmoles) of triethylamine, 
5.06 g (39.5 mmoles) of t-butyl aery late, 475 mg of tri-o- 
tolylphosphine, and 63 mg of palladium acetate in 11 ml of 
acetonitrile was stirred at reflux under argon for 8 
hours. After cooling, the mixture was partitioned between 
ethyl acetate and water. The aqueous layer was further 
extracted with ethyl acetate, the combined organic 
extracts washed with brine, dried over sodium sulfate, 
filtered, and evaporated. Chromatography of the residue 
over silica gel using a gradient of 30-50% ethyl acetate - 
hexane gave the above compound, 0.99 g, as a white 
crystalline solid. 

! H NMR (CDC1 3 ) 9.19 (s, 1H), 8.86 (s, 2H) , 7.53 (d, J»15Hz, 
1H), 6.54 (d, J«15Hz, 1H) , 1.55 (s, 9H) . 





WO 97/08145 



PCT/US96/13500 



- 409 - 

Step B 



5 




COr^Bu 

A solution of 1.28 g (6.21 moles) of the product of 
10 Step A in 12 ml of benzylaaine was stirred in a 70-80° oil 
bath overnight. After cooling, the excess benzylanine was 
evaporated. Chromatography of the residue over silica gel 
using 50% ethyl acetate - hexane as eluent gave the above 
compound, 1.33 g, as a colorless oil. 
15 »H NMR (CDC1,) 9.18 (S, 1H) f 8.78 (S f 2H) , 7.21 (m, 5H) , 
4.14 (t # 1H), 3.68 (d, 1H), 3.59 (d, 1H) , 2.73 (dd, 1H) , 
2.57 (dd, 1H) , 1.41 (8, 9H). 



COz-t-Bu 

To a solution of 1.33 g (4.25 mmoles) of the product 
of Step B in 50 ml of 4:1 ethanol - cyclohexene was added 
10% palladium on carbon. The mixture was stirred at 
30 reflux overnight under argon, 35 mg of pyridinium p- 

toluenesulfonate was added, and refluxing continued for 
another 8 hours. After cooling, the mixture was filtered 
through a filtering aid, and the filtrate concentrated. 
The residue was filtered through silica gel using 10% 



Step c 



20 



25 
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methan 1 - ethyl acetate as eluent to give the above 
compound (852 mg) as a waxy solid. 



'H NMR (CDC1,) 9.26 (S, 1H) , 8.78 (s, 2H) , 4.46 (dd, 1H) , 
2.64 (m, 2H), 1.81 (br 8, 1H), 1.43 (s, 9H) . 



To a solution of 1.04 g (3.82 mmoles) of 
m-guanidinohippuric acid in 8 ml of dry dimethylformaaide 
stirring in an ice bath under argon was added dropvise 398 
mg (4.01 amoles) of N-methylpiperidine, producing, a white 
solid. The mixture was stirred for 10 minutes, and then 
1.03 g (4.01 mmoles) of disuccinimidyl carbonate was added 
as a solid. After stirring for 1.5 hours, a clear, 
homogeneous solution was obtained, to which was added a 
solution of 852 mg (3.82 mmoles) of the product of Step c. 
After stirring overnight at room temperature, the mixture 
was evaporated to dryness. Reverse phase HPLC of the 
mixture using mixtures of aqueous trif luoroacetic acid - 
acetonitrile followed by evaporation of the appropriate 
fractions gave the above compound (230 mg) as a white 
solid. 

! H NMR (CDCl, - DMSO) 10.58 (s, 1H) , 9.09 (s, 1H) , 8.76 
(S, 2H), 8.57 (t, 1H), 8.49 (d, 1H) , 7.79-7.11 (m, 4H) , 
5.36 (dd, 1H), 4.07 (t, 2H), 2.90 (dd, 1H) , 2.79 (dd, 1H) , 
1.35 (8, 9H). 



Step D 
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step B 

230 ag f the product of Step D was diss Ived in 20 
ml £ 1:1 dichl romethane - triflu roacetic acid, and the 
resulting mixture was stirred overnight at room 
5 temperature. After evaporation, reverse phase HPLC of the 
mixture using mixtures of aqueous trif luoroacetic acid - 
acetonitrile followed by evaporation of the appropriate 
fractions gave the above compound (183 mg) as a white 
solid. 

10 Analysis for C v fi l ^0 4 CPC00H 1/2H,0 (HW 508.41): 

Calc'd.: C, 44.89; H, 3.97. 
Found: C, 44.75; H, 4.16. 
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Example 344 



10 



IS 



20 



25 



Preparati n of 0-[[2-[[ [3-[ (aminoiminomethyl)aaino]- 
pbenyl]carbonyl]amino]ac tyl]amin ]-3-methylthiophene- 
2-propanoic acid, trlf luoroacatate salt 



A mixture of 10.0 g (56.5 moles) of 2-broao-3- 
methylthiophene, 10.5 ml (9.18 g, 71.8 mmoles) of t-butyl 
aery late, 15.7 ml (11.4 g, 113 mmoles) of triethy lamina, 
857 mg of tri-o-tolylphosphine, and 113 mg of palladium 
acetate in 20 ml of acetonitrile was stirred at reflux 
under argon for 8 hours. After cooling,, the mixture was 
partitioned between ethyl acetate and water, the aqueous 
layer was further extracted with ethyl acetate, the 
combined organic extracts dried over sodium sulfate, 
filtered, and evaporated to give the above compound 
(12.7 g) as a dark red oil. 

! H NMR (CDC1,) 7.78 (d, J-15HZ, 1H) , 7.24 (d, J-6H*, 1H) , 
6.87 (d, J-6HZ, 1H), 6.13 (d, J=1SHZ, 1H) , 2.36 (s, 3H) , 
1.56 (S, 9H). 
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25 



Step B 



XH 3 



COO-t-Bu 



8.00 g (35.7 aunoles) of the product of Step A was 
reacted with ammonia by the method of Example 242, step B. 
10 Chromatography of the crude product over silica gel using 
50% ethyl acetate - hexane as eluent gave the above 
compound (1.78 g) as a reddish oil that crystallized on 
standing. ■ 

»H NMR (CPCI,) 7.11 (d, 1H), 6.78 (d, 1H) , 4.72 (m, 1H) , 
15 2.58 (a, 2H) , 2.23 (br S, 2H) , 2.21 (s, 3H) , 1.44 
(a, 9H). 

Step c 

1 , 1-dimethy lethy 1 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
20 phenyl) carbonyl ] amino] acetyl ] amino] -3-methylthiophene-2- 
propanoate 




H3C 

»v0 



NH^V 



TFA ^C02-t-Bu 



30 To a solution of 1.13 g (4.15 nmoles) of 

m-guanidinohippuric acid in 20 ml of dry dimethylf onnamide 
stirring in an ice bath under argon was added dropvise 530 
Ml (432 ng, 4.36 nmoles) of N-inethylpiperidine, producing 
a white solid* To this mixture was added 1.12 g (4.36 
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nmoles) £ disuccinimidyl carbonate as a solid, and the 
resulting mixture stirred for 30 minutes, producing a 
clear soluti n. A solution £ 1.00 g (4.15 mm les) f th 
product of Step B in 8 ml £ dimethylformamide was added, 
5 the mixture stirred overnight at room temperature. 
Evaporation of the volatiles gave 3.8 g of residue. 
Reverse phase HPLC of 1.5 g of the mixture using mixtures 
of aqueous trif luoroacetic acid - acetonitrile followed by 
evaporation of the appropriate fractions gave the above 
10 compound (171 mg) as an off white solid which was 

identified by conversion to the acid as described in 
Step D. 



Step D 

15 a solution of 167 mg of the product of step c in 15 

ml of 1:1 dichloromethane - trif luoroacetic acid was 
stirred overnight at room temperature. Reverse phase HPLC 
of the residue using mixtures of aqueous trif luoroacetic 
acid - acetonitrile followed by evaporation of the 

20 appropriate fractions gave the above compound (103 mg) as 
a white solid. 

Analysis for CMHfif CP,COOH (MW 517.48): 

Calc'd.: C, 46.42; H, 4.29; N, 13.53. 
Found: C, 46.88; H, 4.52; N, 13.24. 

25 
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Example 24? 

Preparation f (±) 0-[ [2-[ [ [3-[ (aminoimin methyl) amino] « 
phenyl ] car bony l)amin ] acetyl] amin ] -3- (methylthio) - 
benzenepropanoic acid, trif luoroacetate salt 




■ TFA -1/4H20 



CO2H 



15 



20 



Sten A 

1 , 1 -d ime thy le thy 1 3- [ 3- (methylthio) phenyl ] -2E-propenoate 




SMe 



A solution of palladium acetate (110 mg, 0.00049 
25 mole), 3-bromothioanisole (10 g, 0.05 mole), t- 

butylacrylate (7.7 g, 0.06 mole), tri-para-tolylphosphine 
(0.76 g, 0.0025 mole) and triethylamine (5.1 g, 0.05 mole) 
in 20 ml DMF was heated to 120°C for 20 hours. The solid 
was removed by filtration and washed with CH^Cl^ The 
30 filtrate was concentrated to an oily solid. Ethyl acetate 
was added and the solid was removed by filtration. The 
filtrate was concentrated to an oil. The product was 
purified by silica gel chromatography. The structure was 
supported by NMR. 
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Analysis Calc'd for c^jO^ (250.36): 

Calculated: c, 67.16; H, 7.25. 
P und: c, 67.33; H, 7.24. 



10 



15 



Stan B 

(± ) 1 , 1-dimethylethy 1 /S-anino-3 - [ 3- (methy lthio) phenyl ] - 
propanoate, monohydrochloride 



The product from Step A (10 g, 0.04 sole) was treated 
with t-BuOH saturated with ammonia and 1 ml acetic acid at 
110*C and 900 psi in a Parr shaker for 78 hours. The 
mixture was filtered and concentrated to a dark oil. The 
product was purified by silica gel chromatography. A 
solution of the free base in 100 ml EtOAc was treated with 
7N HC1 in dioxane. The precipitate was filtered, washed 
with EtOAc and dried. The structure was supported by nmr. 




25 Analysis calculated for ^^H^NC^SCl.O.l Kfi (303.85 + o.l m 
V)« Calculated: C, 55.01; H, 7.32; N, 4.58. 

Pound: c, 54.89; H, 7.36; N, 4.41. 
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Step C 

(±) 1,1-dimethyl ethyl [2-[ [ [3-[ (aminoiminoniethyl)- 
amin ]phenyl]carb nyl ] amino] acetyl] amino] -3- 
(methylthi )phenylpropanoate, trifluoroacetat salt 



10 




N-aethylpiperidine (0.69 g, 0.007 mole) was added to 
the compound of Example M (0.91 g, 0.00334 mole) in 20 ml 

15 DMF at 0°C. A white solid precipitated. After 10 minutes 
IBCF (0.47 g, 0.00351 mole) was added. After 15 minutes 
(all in solution) a solution of the product from step B 
(1.01 g, 0.00334 mole) in 6 ml DMF was added. The ice 
bath was removed and the solution was stirred at room 

20 temperature for 20 hours. The solution was concentrated 
to give an orange syrup. The product was purified by 
reverse phase HPLC. [CHjCN/HjO (0.06% TFA) ] . The 
structure was supported by NMR. 



25 Analysis calculated for C M H„N s 0 4 S.TFA.l/2 H 2 0 (608.64) 
Calculated: C, 51.31; H, 5.47; H, 11.51 
Found: c, 51.46; H, 5.67; N, 11.51 
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SMe 




TFA 



COaH 



10 



15 



The product from step c (0.50 g) in 10 ml CHjdj/TFA 
(1:1) was stirred for 24 hours at room temperature. After 
concentrating to a light yellow oil the product was 
purified by reverse phase HPLC (CH,CN/HjO.0.06% TFA) . The 
structure was supported by NMR. 

Analysis calculated for c 2 ^i s NAS.TFA.l/4 hy> (548.03): 
Calculated: C, 48.22; H, 4.51; N, 12.78. 
Found: C, 48.19; H, 4.66; N, 12.80. 
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Example 246 

Preparation f (±) 0-[[2-[[ [3-[ (amin iminomethyl) - 
amino ] phenyl ] earbony 1 ) amin ] acetyl ] amino ]-6- 
5 methylpyridine-2-propanoic acid, 

bis(trifluoroacetate) salt 

10 

(*) 

step ft 

1 , 1-dimethy lethyl 3- ( 6-methyl-2 -pyr idiny 1) -2E-propanoate 
15 . 




A solution of 6-methyl-2-pyridine carboxaldehyde 
(9.0 g, 0.074 mole) and (t-butylcarbonylmethylene) - 
triphenylphosphorane (28.0 g, 0.074 mole) in 150 ml 
toluene was heated to 85-90°C for 5 hours and stirred at 
room temperature for 20 hours. The white solid was 
removed by filtration and the filtrate was concentrated. 
Addition of 1:1 toluene/hexane (100 ml) precipitated more 
white solid which was removed by filtration. The filtrate 
was concentrated to an oil. The product was purified by 
silica gel chromatography. The structure was supported by 
NMR. 

Analysis calc'd. for C^NO, (219.29) : 

Calculated: C, 71.21; H, 7.81; N, 6.39. 
Found: C, 70.84; H, 7.81; N, 6.32. 




2TFA 



CO3H 



20 



25 



30 
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Step B 

(±) 1,1-dimethylethyl 6-methyl-0- [ [ (phenyloxycarb nyl) 
methyl ] amin ] -pyr idine-2 -propanoate 

NHO-feCO^ 

CHj, 




10 A solution of the product from Step A (5.0 g, 0.0228 

mole) in benzylamine (48.9 g, 0.456 mole) was heated to 
80 °C for 6 hours and then at 100°C for 20 hours. The 
solution was heated at 115 °C for 3 hours and then 
concentrated to an oil. The product was purified by 

15 silica gel chromatography. The structure was supported by 
MNR. 

Analysis calc'd. for Cjfi^lfij (326.44) : 

Calculated: C, 73.59; H, 8.03? N, 8.58. 
20 Pound: c, 73.12; H, 8.14; N, 8.41. 



step C 

(±) 1,1-dimethylethyl 0-amino-6-methylpyridine-2- 
propanoate 



25 




The product from Step B (5.7 g, 0.017 mole) in 3A- 
30 BtOH (100 ml) was treated with a catalytic amount of 4% 
Pd/C at 5 psi and room temperature for 48 hours. After 
filtration, the filtrate was concentrated to an oil. The 
product was purified by silica gel chromatography. The 
structure was supported by NMR. 
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Analysis calc'd. f r C t fl Jl fi 2 O 2 .0.2n (242.62): 

Calculated: c, 64.35; H, 8.60; N, 11.55. 
Pound: c, 64.15; H, 8.38; N, 11.46. 

5 S£aE_C 



10 




•2TFA 



By following the reaction sequence described in 
Example 245, Steps C and D, and by the substitution of 
15 (±) 1, 1-dimethy lathy 1 0-amino-6-methylpyridine-2- 
propanoate for (1) 1, 1-dimethylethyl 0-aaino-3- 
(methylthio)phenylpropanoate the title compound was 
prepared. The structure was supported by NMR. 



20 Analysis calc'd. for CaH^N^F, (626.47): 

Calculated: C, 44.10; H, 3.86; N, 13.41. 
Found: C, 44.12; H, 3.70; N, 13.36. 
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Example 247 

Preparation of £-[ [2-[ [ [3-[ (amin iminomethyl) amino]- * 
phenyl]carbonyl]anino]acetyl]ajnino]-3-(iaethylsulf nyl) - 
5 benzenepropanoic acid, bis(trif luoroacetate) salt 




Methyl-3-bromophenylsulfone 



Br 



15 




20 A solution of Oxone* (90.8 q, 0.15 mole) in 250 ml 

I^O was added to a stirring solution of 3-bromothioanisole 
(15 g, 0.0739 mole) in 250 mL MeOH and 200 ml acetone. 
The mixture was stirred at room temperature for 20 hours. 
The solution was concentrated to remove the MeOH and 

25 acetone. Water (400 ml) was added and the product 

extracted into BtOAc. The EtOAc was dried over Na 2 S0 4 , 
filtered and concentrated to give a solid. The structure 
was supported by NMR. 



30 
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Step g 



5 




10 By following the reaction sequence described in Example 
245, Steps A-D and by the substitution of methyl-3- 
bromophenyl sulfone for 3-bromothioanisole the title 
compound was prepared. 

15 Analysis calc'd. for C^HaN^S. 2TFA (689.55): 

Calculated: C, 41.81; H, 3.65; N, 10.16; S, 4.65. 
Found: C, 41.91; H, 3.74; N, 10.45; S, 5.15. 
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Example 2A<? 

Praparati n f 0-[[2-[[[3-[(aain iminomethyl) amino ]- 

phenyl }carbony 1 ] amino J acetyl ) amino] -3,5- 
diethoxybenzenepropanoic acid, trif luoroacetate salt 



10 



15 




To 3,5-dihydroxybensaldehyde (10 g) in OMP (loo mL) 
20 was added KjCO, (20 g) and ethyliodide (20 g) . The mixture 
was stirred for 3 days at 25«C. Water (250 mL) was added 
and the product extracted into ethyl acetate. The organic 
layer was separated, washed with water, brine and dried 
over NajSQi to give 3,5-diethoxyphenylcarboxaldehyde (12 g) 
25 as a dark oil. This material was used as is for the next 
step. MS and H-NMR were consistent with the proposed 
structure. 
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step ft 



5 




To 3 , 5~diethoxyphenylcarboxaldehyde (Step A) (10 g) 
in ethanol (70 mL) was added ammonium acetate (12.5 g) 

10 followed by ethyl hydrogen malonate (6.0 g) . The reaction 
mixture was stirred at reflux for 5 hours. The solution 
was cooled, and ethanol removed under reduced pressure. 
Aqueous HCl (100 mL) was added and the mixture partitioned 
with ethyl acetate. The organic layer was discarded and 

15 the acid layer made basic with solid KjCO,. The resulting 
mixture was partitioned between methylene chloride (150 
mL) , separated and dried over NajSO,. The solvent was 
evaporated to give DL ethyl-3-amino-3- (3 , 5-diethoxyphenyl) 
propionate as an oil. Ether (100 mL) was added, followed 

20 by HCl in dioxane (20 mL, 4N) and stirred vigorously for 
one hour. The HCl salt was collected by filtration (6.3 
g) • MS and H-NMR were consistent with the proposed 
structure. 
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N,N'-Disuccinimidyl carbonate (DSC) (l.o g, 0.4 mm 1) 
was added t the compound of Exanpl M (1.0 g, 0.4 mrnol) 
in dry dimethylf rmanide (6 nL) f 1 loved by 
dimetbylaminopyridine (100 mg) . After a period of 20 
5 minutes, pL ethyl-3-amino-3- ( 3 , 5-diethoxyphenyl) 

propionate hydrochloride (1.1 g, 0.5 mmol) was added 
followed by NMM (2.0 mL) . After complete reaction (1-16 
hours) the product was purified by reverse phase 
chromatography (vater/acetonitrile) to result in a white 
10 solid (l.l g) . us and H-NMR were consistent with the 
proposed structure. 



IS 



20 




DL-ethyl 3-aaino-3- (3, 5-diethoxyphenyl) propionate 
adduct (500 mg) produced in Step C was dissolved in 
vater/acetonitrile (1:1), followed by the addition of 

25 lithium hydroxide (100 mg) . The reaction was allowed to 
stir at 25«C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trifluoroacetic acid was added 
until pH - 2. The product was purified by reverse phase 
chromatography (vater/acetonitrile) to result in 255 mg of 

30 the title compound as a white solid. MS and H-NMR vere 
consistent with the proposed structure. 
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Example 250 



5 



10 



15 



20 



25 



Pr paration f 0-[ [2-[[[3~[ ( ami no iminome thy 1) amino ] - 
phenyl ] carbonyl ] amino] acetyl ] amino] -4-bromothiophene- 
2 -propanoic acid, trif luoroacetate salt 



To 3-bromothiophene-5-carboxaldehyde (Aldrich) (10 g) 
in ethanol (70 mL) was added ammonium acetate (2.5 
equivalents) followed by ethyl hydrogen malonate (l.i 
equivalents) . The reaction mixture was stirred at reflux 
for 5 hours. The solution was cooled, and ethanol removed 
under reduced pressure. Aqueous HC1 (100 mL) was added 
and the mixture partitioned with ethyl acetate. The 
organic layer was discarded and the acid layer made basic 
with solid KjCO,. The resulting mixture was partitioned 
between methylene chloride (150 mL) , separated and dried 
over Na J S0 4 . The solvent was evaporated to give DL ethyl- 
3-amino-3-(3-bromothiophene) propionate as an oil. Ether 
(100 mL) was added, followed by HC1 in dioxane (20 mL, 4N) 
and stirred vigorously for one hour. The HC1 salt was 
collected by filtration (6.3 g). MS and H-NMR were 
consistent with the proposed structure. 
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Staff B Q 



TFA Vj 



Br 



N,N'-Disuccinimidyl carbonate (DSC) (i.o g, o.4 mmol) 
was added to compound H in Scheme vil (i.o g, 0.4 mmol) in 
10 dry dimethylformamide (6 mL) followed by 

dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL etAyl-3-amino-3- (3-bromothiophene) propionate 
hydrochloride (l.l g, 0.5 mmol) was added followed by NMM 
(2.0 mL). After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (l.i g) . 
MS and H-NMR were consistent with proposed structure. 
Step c 



.1 H H 




Br' 

DL ethyl 3 -amino- 3- (3-bromothiophene) propionate 
adduct produced in step B (500 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction was allowed to 

30 stir at 25»C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trifluoroacetic acid was added 
until pH - 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 255 mg of 
the title compound as a white solid. MS and H-NMR were 

35 consistent with the proposed structure. 
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Example 351 



5 



10 



15 



20 



25 



Preparation f JS- [ [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ) car bony 1] amino] acetyl] amino ]-5-chl rothiophen - 
2-propanoic acid, trifluoroacetate salt 



To 2-chlorothiophene-5-carboxaldehyde (Aldrich) (10 g) 
in ethanol (70 mL) was added ammonium acetate (2.5 
equivalents) followed by ethyl hydrogen malonate (l.l 
equivalents) • The reaction mixture vas stirred at reflux 
for 5 hours. The solution vas cooled, and ethanol removed 
under reduced pressure. Aqueous HC1 (100 mL) vas added 
and the mixture partitioned with ethyl acetate. The 
organic layer vas discarded and the acid layer made basic 
with solid KjCO,. The resulting mixture vas partitioned 
between methylene chloride (150 mL) , separated and dried 
over Na 2 S0 4 . The solvent vas evaporated to give DL ethyl- 
3-amino-3-(2-chlorothiophene) propionate as an oil. Ether 
(100 mL) vas added, followed by HC1 in dioxane (20 mL, 4N) 
and stirred vigorouosly for one hour. The HC1 salt was 
collected by filtration (6.3 g) . MS and H-NMR were 
consistent with the proposed structure. 
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Step B 



Hal 

5 




N,N'-Disuccinimidyl carbonate (DSC) (l.o g, 0.4 mmol) 
was added to the compound of Example M (l.o g, 0.4 mmol) 
In dry dimethylformamide (6 mL) followed by 
dimethylamlnopyridine (100 mg) . After a period of 20 
minutes DL ethyl-3-aaino-3- (2-chlorothiophene) propionate 
hydrochloride (l.i g, 0.5 mmol) was added followed by nmm 
(2.0 mL). After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
(water/ acetonitrile) to result in a white solid (l.l g) . 
MS and H-NMR were consistent with the proposed structure. 

step e 



25 




DL-ethyl 3-amino-3- (2-chlorothiophene) propionate 
adduct produced in Step B (500 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (loo mg) . The reaction was allowed to 
stir at 25»C, and monitored by HPLC. After complete 



10 



15 



20 
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hydrolysis (1-2 hours) trif luoroacetic acid was added 
until pH « 2. The product was purified by reverse phase 
chromatography (vater/acetonitrile) to result in 255 mg of 
the title compound as a whit s lid. MS and H-NMR ver 
5 consistent with proposed structure* 
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Example 2S2 

Preparation of 0-[[2-[[[3-[ (amin iminomethyl)amin ]- 
phenyl] carbonyl] amino] acetyl ]anino]-lH-pyrazol -3- 
propanoic acid, trifluoroacetate salt 




To 3-pyrazole carboxaldehyde (Maybridge) (10 g) in 
20 ethanol (70 mL) was added ammonium acetate (2.5 

equivalents) followed by ethyl hydrogen malonate (l.i 
equivalents) . The reaction mixture was stirred at reflux 
for 5 hours. The solution was cooled, and ethanol removed 
under reduced pressure. Aqueous HC1 (100 mL) was added 
25 and the mixture partitioned with ethyl acetate. The 

organic layer was discarded and the acid layer made basic 
with solid KjCQ,. The resulting mixture was partitioned 
between methylene chloride (150 mL) , separated and dried 
over Na,S0 4 . The solvent was evaporated to give DL ethyl - 
30 3-amino-3- (3-pyrazole) propionate as an oil. Ether (100 
mL) was added, followed by HC1 in dioxane (20 mL, 4N) and 
stirred vigorouosly for one hour. The HC1 salt was 
collected by filtration (6.3 g). MS and H-NMR were 
consistent with the proposed structure. 
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SJfcfiB_fi 



5 




N,N'-Disuccinimidyl carbonate (DSC) (1.0 g, 0.4 m&ol) 
10 was added to compound H in Scheme VII (1.0 g, 0.4 mmol) in 
dry dimethylformamide (6 nL) followed by 
dimethylaainopyridine (100 mg) . After a period of 20 
minutes DL ethyl-3-amino-3- (3-pyrazole) propionate 
hydrochloride (1.1 g, 0.5 mmol) was added followed by MNM 
15 (2.0 mL). After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
(water /acetonitrile) to result in a white solid (l.i g) . 
MS and H-NMR were consistent with the proposed structure. 

20 S£sp_£ 



Hal 

25 




DL-ethyl 3-amino-3-(3-pyrazole) propionate adduct 
30 produced in Step B (500 mg) was dissolved in 

water/ acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction was allowed to 
stir at 25*C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trifluoroacetic acid was added 
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until pH « 2. The product was purified by reverse phase 
chromatography ( water/ acetonitril ) t result in 255 mg of 
the title compound as a white solid. MS and H-NMR were 
consistent with pr posed structure. 
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Example 253 



10 



15 



20 



25 



Preparation of )M [2-[ [[3-[ (aminoiminomethyl)amino]- 
phenyl ] carbonyl ] amino] acetyl ] amino] -5-methylthi phene- 
2 -propanoic acid, trif luoroacetate salt 



To 5-methythiophene-2-carboxaldehyde (Lancaster) (10 
g) in ethanol (70 mL) was added ammonium acetate (2.5 
equivalents) followed by ethyl hydrogen malonate (l.l 
equivalents) . The reaction mixture was stirred at reflux 
for 5 hour 8, The solution was cooled, *nd ethanol removed 
under reduced pressure* Aqueous HC1 (100 mL) was added 
and the mixture partitioned with ethyl acetate. The 
organic layer was discarded and the acid layer made basic 
with solid KjCO,. The resulting mixture vas partitioned 
between methylene chloride ( 150 mL) , separated and dried 
over Na^S0 4 . The solvent vas evaporated to give DL ethyl- 
3-amino-3- (5-methythiophene) propionate as an oil. Ether 
(100 mL) was added, followed by HC1 in dioxane (20 mL, 4N) 
and stirred vigorouosly for one hour. The HCl salt was 
collected by filtration (6.3 g) . MS and H-NMR were 
consistent with the proposed structure. 
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5 




10 N,N'-Disuccinimidyl carbonate (DSC) (l.o g, 0.4 mmol) 

was added to the compound of Example M (l.o g, 0.4 mmol) 
in dry dimethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg). After a period of 20 
minutes DL ethyl-3-amino-3- (5-aethythiophene) propionate 

IS hydrochloride (l.l g, 0.5 mmol) was added followed by NMM 
(2.0 mL). After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
( water /acetonitrile) to result in a white solid (l.l g) . 
MS and H-NMR were consistent with the proposed structure. 

20 

Stan C 



H2l 

25 




30 

DL-ethyl 3-amino-3-(5-methythiophene) propionate 
adduct produced in Step B (500 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction was allowed to 
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stir at 25°c, and m nitored by HPLC. Aft r c mplete 
hydr lysis (1-2 h urs) triflu roacetic acid was added 
until pH » 2. The product was purified by reverse phase 
chromatography (water/ ace t nitrile) to result in 255 mg of 
5 the title compound as a white solid. MS and H-NMR were 
consistent with the proposed structure. 
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Pr paration f 0-[ [2-[ [[3-[ (aminoiminom thy 1) amino] - 
phenyl ] carbony 1 ] amin ) acetyl ] amino )-2,3, 5-trichloro- 
5 benzenepropanoic acid, trif luoroacetate salt 




20 To 2 , 3 , 5-trichlorobenzaldehyde (Lancaster) (10 g) in 

ethanol (70 mL) was added ammonium acetate (2*5 
equivalents) followed by ethyl hydrogen malonate (l.i 
equivalents) • The reaction mixture was stirred at reflux 
for 5 hours* The solution was cooled, and ethanol removed 

25 under reduced pressure. Aqueous HC1 (100 mL) was added 
and the mixture partitioned with ethyl acetate. The 
organic layer was discarded and the acid layer made basic 
with solid KjCO,. The resulting mixture was partitioned 
between methylene chloride (ISO mL) , separated and dried 

30 over Na>S0 4 . The solvent was evaporated to give DL ethyl- 
s-amines- (2 , 3 , 5-tr ich lor ophenyl) propionate as an oil 
(6.3 g). MS and H-NHR were consistent with the proposed 
structure. 
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10 N,N'-Disuccinimidyl carbonate (DSC) (1.0 g, 0.4 mmol) 

was added to the compound of Example M (1.0 g, 0.4 mmol) 
in dry dimethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg) • After a period of 20 
minutes DL ethyl-3-amino-3- (2 , 3 , 5-trichlorophenyl) 

15 propionate (1-1 g, 0.5 mmol) vas added followed by NMM 
(2.0 mL) . After complete reaction (1-16 hours) the 
product vas purified by reverse phase chromatography 
(vater/acetonitrile) to result in a white solid (l.i g) . 
MS and H-NMR were consistent with the proposed structure. 

20 

Step C 



H2I 

25 




30 DL-ethyl 3-amino-3-(2, 3 , 5-trichlorophenyl) propionate 

adduct produced in Step B (500 mg) was dissolved in 
vater/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) • The reaction vas allowed to 
stir at 25°C, and monitored by HPLC. After complete 
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hydrolysis (1-2 h urs) trifluor acetic acid was added 
until pH « 2. The product was purified by reverse phase 
chromatography (water/acet nitrile) to result in 255 mg of 
the titl compound as a white s lid. MS and H-NMR were 
5 consistent with the proposed structure. 
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Example 255 

Preparation of 0-[ [2-[ [ [3-[ (aminoiminomethyl)amin ]- 
phenyl ] car bony 1] amino] acetyl] amino] -2 (carboxymeth xy) - 
benzenepropanoic acid, trif luoroacetate salt 




20 To 2-formyl phenoxyacetic acid (Fisher) (10 g) in 

ethanol (70 mL) was added ammonium acetate (2.5 
equivalents) followed by ethyl hydrogen malonate (l.l 
equivalents) . The reaction mixture was stirred at reflux 
for 5 hours. The solution was filtered to give DL ethyl- 

25 3-amino-3-(2-formyl phenoxyacetic acid) propionate as a 
solid (6.3 g). MS and H-NMR were consistent with the 
proposed structure. 
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Stop B 




10 N,N'-Disuccinimidyl carbonate (DSC) (1.0 g, 0.4 mmol) 

was added to the compound of Example II (1.0 g, 0.4 mmol) 
in dry dimethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL ethyl-3-amino-3-(2-forayl phenoxyacetic acid) 

15 propionate (1.1 g, 0.5 mmol) was added followed by NMM 
(2.0 mL) . After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
(water/ acetonitrile) to result in a white solid (l.i g) . 
MS and H-NMR were consistent with the proposed structure. 

20 

Staff c 



H2I 

25 




Q2H 



30 DL-ethyl 3-amino-3- (2-f ormyl phenoxyacetic acid) 

propionate adduct produced in Step B (500 mg) was 
dissolved in water/acetonitrile (1:1), followed by the 
addition of lithium hydroxide (100 mg) . The reaction was 
allowed to stir at 25°C, and monitored by HPLC. After 
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complete hydrolysis (1-2 hours) trifluor ac tic acid was 
added until pH » 2. The product was purified by r verse 
phase chromatography (water/acetonitrile) to result in 255 
mg f the title compound as a white solid. MS and H-NMR 
5 were consistent with the proposed structure. 



WO 97/08145 



PCT/US96/13500 



- 444 - 

Preparation f j8-[ [2-[ [ [3-[ (aainoiminomethyl) amino]- 
phenyl ] car bony 1 ) amino ] acetyl ] amino ] -4 -methoxy-i , 3 - 
5 benzodioxole-6-propanoic acid, trif luoroacetate salt 




20 

To 2-methoxy piperinal (Fisher) (10 g) in ethanol (70 
mL) was added ammonium acetate (2.5 equivalents) followed 
by ethyl hydrogen malonate (1.1 equivalents). The 
reaction mixture was stirred at reflux for 5 hours. The 

25 solution was cooled , and ethanol removed under reduced 

pressure. Aqueous HC1 (100 mL) was added and the mixture 
partitioned with ethyl acetate. The organic layer was 
discarded and the acid layer made basic with solid KjCO,. 
The resulting mixture was partitioned between methylene 

30 chloride (150 mL) , separated and dried over Ha 3 S0 4 . The 
solvent was evaporated to give DL ethy 1-3 -amino-3 - ( 2 - 
methoxy piper inal) propionate as an oil (6.3 g). MS and 
H-NMR were consistent with the proposed structure. 
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T 




5 



COsEt 



10 



N,N'-Disuccinimidyl carbonate (DSC) (1.0 g, 0.4 mmol) 
was added to the compound of Example N (i.o g, 0.4 mmol) 
in dry dimethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of 20 

15 minutes DL ethyl- 3-amino-3-(2-methoxy piperinal) 

propionate (1.1 g, 0.5 mmol) was added followed by NMM 
(2.0 mL) . After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
(water/ acetonitrile) to result in a white solid (l.i g) . 

20 MS and H-KKR were consistent with the proposed structure. 



DL-ethyl 3-amino-3-(2-methoxy piperinal) propionate 
adduct prepared in Step B (500 mg) was dissolved in 
water/ acetonitrile ((1:1)), followed by the addition of 



Step C 



30 



25 
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lithium hydroxide (100 mg) . The reaction was all wed to 
stir at 25°C, and aonit red by HPLC. After c apl te 
hydr lysis (1-2 hours) trifluoroacetic acid was added 
until pH m 2. Th product was purified by reverse phase 
5 chromatography (water/acetonitrile) to result in 255 mg of 
the title compound as a white solid. MS and H-NMR were 
consistent with the proposed structure. 
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Example 257 

Preparation f 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino) 
phenyl ] car bony 1 ) amino] acetyl ] amino) -5-bromo- 
5 2-methoxybenzenepropanoic acid, 

trif luoroacetate salt 




To 3 -br omo- 6 -me thoxy benz a 1 dehy de (Aldrich) (10 g) in 
20 ethanol (70 mL) was added ammonium acetate (2.5 

equivalents) followed by ethyl hydrogen malonate (1.1 
equivalents) . The reaction mixture was stirred at reflux 
for 5 hours. The solution was cooled, and ethanol removed 
under reduced pressure. Aqueous HC1 (100 mL) was added 
25 and the mixture partitioned with ethyl acetate. The 

organic layer was discarded and the acid layer made basic 
with solid KjCGj. The resulting mixture was partitioned 
betveen methylene chloride (150 mL), separated and dried 
over Na^SO*. The solvent was evaporated to give DL ethyl- 
30 3 -amino- 3 - ( 3 -br oao- 6 -methoxypheny 1 ) propionate as an oil 
(6.3 g) . MS and H-NMR were consistent with the proposed 
structure. 
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CH3 

Br 



N,N'-Disucciniaidyl carbonate (DSC) (l.o g, 0.4 mmol) 
was added to the compound of Example M (1.0 g, 0.4 mmol) 
in dry dimethylformamide (6 mL) followed by 
dimethylaninopyridine (100 mg) . After a period of 20 
minutes DL ethy 1- 3 - amino- 3 - ( 3 -br omo- 6-methoxypheny 1 ) 
propionate (1.1 g, 0.5 mmol) was added followed by NMM 
15 (2.0 mL) . After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (l.i g) . 
MS and H-NMR were consistent with the proposed structure. 



20 step c 



DL-ethyl 3 -amino-3- ( 3 -bromo-6-methoxypheny 1 ) 
propionate adduct prepared in Step B (500 mg) was 
dissolved in water/acetonitrile ((1:1)), followed by the 
addition of lithium hydroxide (100 mg) . The reaction was 
allowed to stir at 25°C r and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trifluoroacetic acid was 
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added until pH • 2. The product was purified by reverse 
phase chromatography (vater/acet nitrile) to result in 255 
mg of the titl compound as a white s lid. MS and H-NMR 
were consistent with the pr p sed structure. 
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Preparation of 0-[ [2-[ [ [3-[ (amin iminomethyl) amin ]- * 
phenyl ] carbonyl ] amino) acetyl ] amino] -6-chloro- 
5 1, 3 -ben zodioxole- 5 -propanoic acid, 

trif luoroacetate salt 




To 6-chloropiperinal (Lancaster) (10 g) in ethanol 
(70 mL) was added ammonium acetate (2.5 equivalents) 
followed by ethyl hydrogen malonate (1.1 equivalents). 
The reaction mixture was stirred at reflux for 5 hours. 

25 The solution was cooled, and ethanol removed under reduced 
pressure. Aqueous HC1 (100 mL) was added and the mixture 
partitioned with ethyl acetate. The organic layer was 
discarded and the acid layer made basic with solid l^co,. 
The resulting mixture was partitioned between methylene 

30 chloride (150 mL) , separated and dried over Na } S0 4 . The 
solvent was evaporated to give OL ethyl-3 -amino-3 - ( 6- 
chloropiperinyl) propionate as an oil (6.3 g) . MS and K- 
NMR were consistent with the proposed structure. 
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step B 



5 




N,N'-Disuccinimidyl carbonate (DSC) (1.0 g, 0,4 mmol) 
was added to the compound of Example M (1.0 g, 0.4 mmol) 
in dry dlmethylformamide (6 mL) followed by 
dlmethylaminopyridlne (100 mg) . After a period of 20 

15 minutes DL ethyl-3-amino-3-(3-chloropiperinyl) propionate 
(1.1 g, 0.5 mmol) was added followed by NMM (2.0 mL) • 
After complete reaction (1-16 hours) the product was 
purified by reverse phase chromatography 
( water /acetonitrile) to result in a white solid (1.1 g) . 

20 MS and H-NMR were consistent with the proposed structure. 



25 



30 




DL-ethyl 3-amino-3-(6-chloropiperinyl) propionate 
adduct prepared in Step B (500 mg) was dissolved in 
water /acetonitrile (1:1), followed by the addition of 
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lithium hydroxid (100 mg) . The reaction was allowed to 
stir at 25 °C, and monitored by HPLC. After complete 
hydr lysis (1-2 hours) trif luoroacetic acid was added 
until pH « 2. The product was purified by reverse phase 
5 chromatography (water/acetonitrile) to result in 255 mg of 
the title compound as a white solid. MS and H-NMR were 
consistent with the proposed structure. 



10 
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Example 259 

Preparati n f [2-[ [ [3- [ (amino iminomethyl) amino} - 
ph nyl] car bony l]amin ] acetyl] amino] - 
5 benzofuran-2-propanoic acid, 

trif luoroacetate salt 



10 



15 ££fiB_A 



20 




To 2-benzofuran carboxaldehyde (Lancaster) (10 g) in 
ethanol (70 nL) was added ammonium acetate (2.5 
equivalents) followed by ethyl hydrogen malonate (1.1 

25 equivalents) . The reaction mixture was stirred at reflux 
for 5 hours. The solution was cooled , and ethanol removed 
under reduced pressure. Aqueous HC1 (100 mL) was added 
and the mixture partitioned with ethyl acetate. The 
organic layer was discarded and the acid layer made basic 

30 with solid KjCO,. The resulting mixture was partitioned 
between methylene chloride (150 mL) , separated and dried 
over Na^SO^ The solvent was evaporated to give DL ethyl- 
3-amino-3-(2-benzofuranyl) propionate as an oil (6.3 g) . 
MS and H-NMR were consistent with the proposed structure. 
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Step B 



5 




10 

N,N'-Disuccinimidyl carbonate (DSC) (l.o g, 0.4 mmol) 
was added to the compound of Example M (l.o g, 0.4 mmol) 
in dry dimethyl formamide (6 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of 20 

15 minutes DL ethyl-3-eunino-3-(2-benrofuranyl) propionate 
(1.1 g, 0.5 mmol) was added followed by NMM (2.0 mL) . 
After complete reaction (1-16 hours) the product was 
purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (l.i g) . 

20 MS and H-NMR were consistent with the proposed structure. 



Step C 



25 



30 




DL-ethyl 3-amino-3-(2-benzofuranyl) propionate adduct 
prepared in Step B (500 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
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lithium hydroxide (100 mg) . The reacti n was all ved to 
stir at 25 °C, and monitored by HPLC. After complete 
hydrolysis (1-2 h urs) triflu r acetic acid was added 
until pH m 2. The product was purified by reverse phase 
5 chromatography (water/ acetonitrile) to result in 255 mg of 
the title compound as a white solid. MS and H-NMR were 
consistent with the proposed structure. 
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Example 260 

Preparation of $-[ [2-( [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] car bony 1 ] amino) acetyl ] amino] -3- 
( carboxymethoxy ) benzenepropanoic acid , 
trif luoroacetate salt 



10 



15 Step A 



20 




To 3-formyl phenoxyacetic acid (Fisher) (10 g) in 
ethanol (70 mL) was added ammonium acetate (2.5 
equivalents) followed by ethyl hydrogen malonate (l.l 
25 equivalents) . The reaction mixture was stirred at reflux 
for 5 hours. The solution vas filtered to give 0L ethyl- 
3 -amino- 3 - ( 3 -f ormy 1 phenoxyacetic acid) propionate as an 
oil (6.3 g). MS and H-NMR were consistent with the 
proposed structure. 
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Stan B 



5 




0 

TFA 




CO2H 



10 



N,N'-Disuccinimidyl carbonate (DSC) (1.0 g, 0.4 mmol) 
was added to the compound of Example M (1.0 g, 0.4 mmol) 
in dry dimethylformamide (6 mL) followed by 
dlmethylaminopyridine (100 mg) . After a period of 20 

15 minutes DL ethyl-3-amino-3- (3-f ormyl phenoxyacetic acid) 
propionate (1.1 g, 0.5 mmol) was added followed by NMM 
(2.0 mL) . After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (1.1 g) . 

20 MS and H-NMR were consistent with the proposed structure. 



DL ethyl 3-amino-3-(3-formyl phenoxyacetic acid) 
propionate adduct prepared in Step B (500 mg) was 
dissolved in water/acetonitrile (1:1), followed by the 
addition of lithium hydroxide (100 mg) . The reaction was 



?*9P C 



25 




30 
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all wed t stir at 25 # C, and monitored by HPLC. Aft r 
complete hydr lysis (1-2 hours) trifluor acetic acid was 
add d until pH » 2. The product was purified by rev rse 
phase chr mat graphy (water/acet nitrile) to result in 255 
5 mg of the title compound as a white solid. MS and H-NMR 
were consistent with the proposed structure. 
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Example 261 



Preparation of 3-( [2-[ I[3-[ (aminoiainomethyl)amin ] 
phenyl ] car bony 1 ] amino ) acetyl ] amino ] - 4 , 4 , 4 - 
5 trifluorobutanoic acid, trif luoroacetate salt 



10 



TFA F 



step a 



HCIH2 



15 



CF 3 



To 3 -amino- 4 , 4 , 4-trif luorobutyric acid (Lancaster) 
(2 g) in ethanol (70 mL) vas added HCl in dioxane (20 mL, 
20 4N) and stirred vigorously for 16 hours. The solvent was 
removed under reduced pressure. The HCl salt vas 
collected as a solid (2 . 3 g) . MS and H-NMR were 
consistent with the proposed structure.. 

25 SififiL-B 



30 
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N,N'-Disuccinimidyl carbonate (DSC) (1.0 g, 0.4 mmol 
was added to th c mpound f Example M (i.o g, 0.4 mmol) 
in dry diaethylf rmamide (6 mL) follow d by 
dimethylaminopyridine (100 ng) . After a period of 20 
5 minutes DL ethyl-3-amino-3-(4,4,4-trifluoro) propionate 
(1.1 g, 0.5 mmol) was added followed by NMH (2.0 mL) . 
After complete reaction (1-16 hours) the product was 
purified by reverse phase chromatography 
(water /acetonitrile) to result in a white solid (l.i g) . 
10 MS and H-NMR were consistent with the proposed structure. 



15 




DL-ethyl 3-amino-3-(4,4,4-trifluoro) propionate 
20 adduct prepared in Step B (500 mg) was dissolved in 
water /acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction was allowed to 
stir at 25 ^C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trif luoroacetic acid was added 
25 until pH * 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 255 mg of 
the title compound as a white solid. MS and H-NMR were 
consistent with the proposed structure. 
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Example 262 



Preparati n of (±) /8-[[2-[ [ [3-[ (aminoiminomethyl) amino] 
phenyl ) car bony 1 ] amino ) acetyl ) amino ] - 3 -br omo-4 , 5- 
dimethoxybenzenepropanoic acid, trif luoroacetate salt 



CO2H 






To 3 -br omo-4 , 5-dimethoxy benzaldehyde (Aldrich) (10 
25 g) in ethanol (70 mL) was added ammonium acetate (2.5 
equivalents) followed by ethyl hydrogen malonate (l.l 
equivalents) . The reaction mixture was stirred at reflux 
for 5 hours. The solution was cooled, and ethanol removed 
under reduced pressure. Aqueous HC1 (100 mL) was added 
30 and the mixture partitioned with ethyl acetate. The 

organic layer was discarded and the acid layer made basic 
with solid KjCO,. The resulting mixture was partitioned 
between methylene chloride (150 mL) # separated and dried 
over Na 2 S0 4 . The solvent was evaporated to give DL ethyl- 
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3-axain -3-(3-brono-4 , 5-dimethoxyphenyl) propi nate as 

il (6.3 g) . MS and H-NMR were c nsistent with the 
proposed structure. 

5 Sten B 



10 




N,N'-Disucciniaidyl carbonate (DSC) (1.0 g # 0.4 mmol) 
was added to the compound of Example M (l.o g, 0.4 mmol) 
in dry dimethylformamide (6 mL) followed by 
dimethylaminopyridine (100 ag) . After a period of 20 

20 nitrates DL ethyl-3-aaino-3- (2-bromo-4 , 5-dimethoxyphenyl) 
propionate (l.i g, 0.5 mmol) was added followed by NMM 
(2.0 aL). After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (l.i g) . 

25 MS and H-NMR were consistent with the proposed structure. 

S£fiB_£ 



30 




OMe 
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DL-ethyl 3-amino-3- (3-bromo-4 ,5-dimeth xyphenyl) 
prop! nat adduct prepared in St p B (500 mg) was 
dissolved in water/ acetonitrile (1:1), followed by the 
addition of lithium hydr xide (100 mg) . The reaction was 
5 allowed to stir at 25°C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trif luoroacetic acid was 
added until pH - 2. The product was purified by reverse 
phase chromatography (water/ acetonitrile) to result in 255 
mg of the title compound as a white solid* MS and H-NMR 
10 were consistent with the proposed structure. 
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Example 263 



5 



Pr paration o£ 3-[[2-[ [[3-[ ( amino iminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino] -4 - 
methylpentanoic acid, trif luoroacetate salt 



10 




CO2H 



i-Pr 



15 



OL ethyl-3-amino-3-(isopropyl) propionate was 
prepared by the method of Example 53, Step A substituting 
isopropylacetoacetate (10 g) for dimethyl-3-Ketoglutarate. 
MS and H-MMR were consistent with the proposed structure. 



N,N'-Disuccinimidyl carbonate (DSC) (1.0 g, 0.4 mmol) 
was added to the compound of Example M (l.o g, 0.4 mmol) 
in dry dimethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of 20 
minutes OL ethyl-3-amino-3-(isopropyl) propionate (l.i g, 
0.5 mmol) was added followed by NMN (2.0 mL) . After 
complete reaction (1-16 hours) the product was purified by 



20 



Step B 



25 
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r verse phase chr matography (wat r/acet nitrile) to 
result in a white solid (1.1 g). MS and H-NMR were 
c nsistent with th prop sed structure. 

5 S££B_£ 

H2Nv^NH 

Hr ^0" co ^ c °Vr co2H 

DL ethyl 3-amino-3-(isopropyl) propionate adduct 
prepared in Step B (500 mg) Was dissolved in 
water/ acetonitrile (1:1), followed by the addition of 

15 lithium hydroxide (100 mg) . The reaction was allowed to 
stir at 25 °C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trif luoroacetic acid was added 
until pH » 2. The product was purified by reverse phase 
chromatography (vater/acetonitrile) to result in 255 mg of 

20 the title compound as a white solid. MS and H-NMR were 
consistent with the proposed structure. 
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Example 264 

Preparation f 3-[[2-[[[3-[ (aminoiminomethyl) - 
amino) phenyl] carbonyl] amino] acetyl ] amino] - 
pentanoic acid, trif luoroacetate salt 




Et 

DL ethyl-3-amino-3-(3-ethyl) propionate was prepared 
by the method of Example 53. Step A, substituting 
ethylacetoacetate (10 g) for dimethyl-3-ketoglutarate. MS 
and H-NMR were consistent with the proposed structure. 




N,N'-Disuccinimidyl carbonate (DSC) (l.o g, 0.4 mmol) 
was added to the compound of Example M (l.o g, 0.4 mmol) 
in dry dimethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL ethyl-3-amino-3-( ethyl) propionate (l.i g, 0.5 
mmol) was added followed by NKN (2.0 mL) . After complete 
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r acti n (1-16 h urs) the product was purified by reverse 
phase chromat graphy (water/acet nitrile) t result in a 
vhite solid (1.1 g) . MS and H-NMR were c nsistent with 
the prop sed structure. 

5 



10 




DL-ethyl 3-amino-3- (ethyl) propionate adduct prepared 
in Step B (500 mg) was dissolved in water/ acetonitrile 

15 (1:1) $ followed by the addition of lithium hydroxide (100 
ng) • The reaction was allowed to stir at 25 °C, and 
monitored by HPLC. After complete hydrolysis (1*2 hours) 
trifluoroacetic acid was added until pH » 2. The product 
was purified by reverse phase chromatography 

20 (water/acetonitrile) to result in 255 mg of the title 

compound as a white solid. MS and H-NMR were consistent 
with the proposed structure. 



WO 97/08145 



PCT/US96/13500 



30 



- 468 - 
Example 265 



Preparati n f 0-( [2-[ [ [3-[ (aminoiminomethyl) 
amin ]ph ny 1] car bony 1] amino ]acetyl]amin ]- 
5 -bromo- 3 -chloro- 2 -hydroxy benzene- 
propanoic acid, trif luoroacetate salt 



O 

10 NH 



HN^NHa 



15 SlSSL-h 



20 HCI-Hi 




OH 

I 



DL-3-bromo-5-chloro-2-hydroxy aminocoumarin 
25 hydrochloride was prepared according to Scheme XIV. The 
method of 6. Casiraghi, at al. J. Chen. Soc. Perkin Trans 
1 p. 318, 1978, was employed for the preparation of the 4- 
bromo-2 -chlorosalicy lie aldehyde and 6-bromo-8-chloro- 
coumarin was prepared by the method of Vogel's The 
Textbook of Practical Organic Chemistry, fifth edition p. 
1040. The amino coumarin was prepared by the method cited 
in Example 87 using 7-chloro-5-bromo coumarin (7 g) . MS 
and H-NMR were consistent with the proposed structure. 
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Step B 




CI 



HI 



10 



15 



20 



25 



N,N'-Disuccinimidyl carbonate (DSC) (1.0 g, o.4 mmol) 
was added to the compound of Example M (1.0 g, 0.4 mmol) 
in dry dlmethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL-3-bromo-5-chloro-2-hydroxy aminocoumarin 
hydrochloride (l.i g, 0.5 mmol) was added followed by NMM 
(2.0 mL) * After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
( water /acetonitrile) to result in a white solid (l.l g). 
MS and H-KMR were consistent with the proposed structure. 



DL-3-bromo-5-chloro-2-hydroxy aminolactone adduct 
prepared in Step B (500 mg) dissolved in 
water/ acetonitrile slowly opened to form a (2 -hydroxy 
acid) resulting in 255 mg of the title compound as a white 
solid after purification by reverse phase chromatography 
and lyophylization as its TFA salt. MS and H-NMR were 
consistent with the proposed structure. 
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Example 2fi^ 

Preparati n £ 0-[ [2-[ [ [3-[ [ [ (4-pyridinylmethyl) - 
amino ] car bony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
5 acetyl ] amino] pyridine-3-propanoic acid, 

(bis ) tr if luoro&cetate salt 



10 



15 




Glycine tert-butyl ester (20 g, 119 mmol) was added 
25 to water (200 mL) followed by potassium carbonate (20 g, 
180 mmol) and cooled to 0°C in an ice bath. To this 
solution 3-nitrobenzoyl chloride (20 g, 108 mmol) was 
added in acetonitrile (20 mL) drop-wise over a 10 minute 
period. After complete reaction (3-4 hours) concentrated 
30 hydrochloric acid was added until pH-3 followed by 

saturated aqueous NaCl (75 mL) . The product was filtered, 
washed with water and air dried (22 g, 90% yield) . MS and 
H-NMR were consistent with the proposed structure. 
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step b 



CON^CC^-f 



tert-Butyl(3-nitrobenzoyl) glycinate (i.o g) was 
added to absolute ethanol (60 mL) in a Parr jar. 
Palladium on carbon 5% (1 mg) was added and the mixture 
was hydrogenolyzed under 50 psi in a Parr apparatus for a 
period of 2.5 hours. After complete reaction the 
palladium catalyst was removed by filtration through a 
plug of celite. The solvent was removed under reduced 
pressure and the sample dried in vacuo. D ime thy 1 f ormamide 
(25 mL) was added to the crude aniline tert-butyl ester 
followed by triethy lamina (1.5 equivalents) and cooled to 
0°C. Phenyl chlorof ormate (6.5 g, 1.1 equivalents) was 
added and the reaction stirred for 2 hours. Water was 
added and the solid was filtered to give the phenyl 
carbamate tert-butyl ester as a white solid (12.5 g, 99% 
yield) . MS and H-NMR were consistent with the proposed 
structure. 



CoH^CQr-l— 



Dimethy If ormamide (25 mL) was added to the phenyl 
carbamate tert-butyl ester from Step B followed by 4- 
pyridylmethylamine (1.1 equivalents). The reaction was 
heated at 70°C with stirring for 2 hours and stirred at 
25 °C for 12 hours. Hater was added, and the mixture 
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partitioned between ethyl acetate, separated and washed 
with brine and dri d over Na,S0 4 to give an oil (6 g) . MS 
and H-NMR were consistent with th proposed struct ur 

5 Step D 




10 

The compound from Step C (6 g) was dissolved in 
dioxane (25 mL) . To this solution HC1 in dioxane (20 mL, 
4N) was added. The solution was stirred for 12 hours and 
the solvent was removed under reduced pressure followed by 
15 the addition of ether. The solid was filtered and dried 
in a vacuum oven for 12 hours. 

Step E 



20 



25 




N,N'-disuccinimidyl carbonate (DSC) (1.0 g, 0.4 mmol) 
was added to the compound produced in Step D (1.0 g, 0.4 
mmol) in dry dimethylformamide (6 mL) followed by addition 
of dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL-ethyl 3-amino-3-pyridyl propionate 
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hydr chloride (LI g, 0.5 mmol) was added f llowed by NMM 
(2.0 mL) . After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
(water/acet nitrile) to result in a white solid (l.l g) . 
MS and H-NMR were consistent with the proposed structure. 



Step F 



CON^^C 




15 



DL-ethyl 3-amino-3-pyridyl propionate adduct produced 
in Step E (500 mg) was dissolved in water/acetonitrile 

20 (1:1), followed by the addition of lithium hydroxide (100 
mg) • The reaction was allowed to stir at 25 °C and 
monitored by HFLC. After complete hydrolysis (1-2 hours) 
trif luoroacetic acid was added until pH = 2. The product 
was purified by reverse phase chromatography 

25 (water/acetonitrile) to result in 255 mg of the title 

compound as a white solid. MS and H-NMR were consistent 
with the proposed structure. 
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Example 267 

Pr paration f 3,5-dichl ro-0-[ [2-[ [ [3-[ [ [ (4- 
pyr idiny Imethy 1 ) amino ) carbony 1 ] amino ] phenyl 1 - 
5 carbonyl] amino] acetyl] amino ]benzenepropanoic 

acid, trif luoroacetate salt 



10 



25 




N,N'-disuccinimidyl carbonate (DSC) (1.0 g, 0.4 mmol) 
30 was added to the compound produced in Step B, Example 268 
(1.0 g, 0.4 mmol) in dry dimethylformamide (6 mL) followed 
by addition of dimethylaminopyridine (100 mg) . After a 
period of 20 minutes DL-ethyl 3-amino-3-(l,3- 
dichlorophenyl) propionate hydrochloride (l.i g, o.5 mmol) 
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was added followed by NMM (2.0 mL) . After complete 
reaction (1-16 hours) the product was purified by reverse 
phase chromatography (water/ acetonitrile) to result in a 
white solid (1.0 g) . MS and H-NMR were consistent with 
5 the proposed structure. 

Step B 



10 




15 DL-ethyl 3-amino-3-(l,3-dichlorophenyl* propionate 

adduct produced in Step A (500 mg) was dissolved in 
water/ acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction was allowed to 
stir at 25*C, and monitored by HPLC. After complete 

20 hydrolysis (1-2 hours) trif luoroacetic acid was added 

until pH - 2- The product was purified by reverse phase 
chromatography (water/ acetonitrile) to result in 315 mg of 
the title compound as a white solid. MS and H-NMR were 
consistent with the proposed structure. 

25 
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Example 26fi 

Preparation f 0-[ [2-[ [ [3-[ [ [ (2-pyridinylmethyl) amino] - 
carbonyl] amino] phenyl] car bony 1 ] amino] acetyl ] amino] - 
pyridine-3-propanoic acid, (bis) trif luoroacetate salt 



10 




20 

Dimethylformamide (25 mL) vas added to the phenyl 
carbamate tert-butyl ester from Example 266, step B, 
followed by 2-pyridylmethylamine (l.i equivalents.) and 
the reaction was heated at 70°C with stirring for 2 hours 
25 and stirred at 25 # C for 1- 2 hours. Water was added and 
the mixture partioned between ethyl acetate, separated, 
washed with brine and dried over Na^ to give an oil (6 
g) . MS and H-NKR were consistent with the proposed 
structure. 
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IS 



20 



30 



Step B 



HCI 




COM^CC^H 



The compound produced in step A (6g) was disolved in 
dioxane (25 mL) . To this solution HCI in dioxane (20 mL, 
4N) was added. The solution was stirred for 1-2 hours. 
10 The solvent was removed under reduced pressure followed by 
addition of ether. The solid was filtered and dried in a 
vacuum oven for 12 hours. 



step C 



. .. .1 . 



N,N'-Disuccinimidyl carbonate (DSC) (1.0 g, 0.4 mmol) 
was added to the compound produced in Step B (1.0 g, 0.4 
mmol) in dry dimethylformamide (6 mL) followed by addition 
25 of dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL-ethyl 3 -amino- 3 -pyr idyl propionate 
hydrochloride (1.1 g, 0.5 mmol) was added followed by NMM 
(2.0 mL). After complete reaction (1-16 hr) the product 
was purified by reverse phase chromatography 
(water /acetonitrile) to result in a white solid (1-1 g) . 
MS and H-NMR were consistent with the proposed structure. 
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step P 



5 




^ H 
CON^^C 




CO2H 



N 



10 



DL-ethyl 3-amino-3-pyridyl propionate adduct produced 
in Step c (500 xng) was dissolved in water/ acetonitrile 
(1:1), followed by the addition of lithium hydroxide (100 
mg) . The reaction was allowed to stir at 25 *C, and 

15 monitored by HPLC. After complete hydrolysis (1-2 hours) 
trifluoroacetic acid was added until pH - 2. The product 
was purified by reverse phase chromatography 
(water/acetonitrile) to result in 550 mg of the title 
compound as a white solid. MS and H-HMR were consistent 

20 with the proposed structure. 
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Example 269 

Pr parati n f 3,5-dichloro-£-[ [2-[[[3- 
[ [ [ (pheny Imethyl ) amino J carbonyl ] amino ) phenyl ] - 
5 carbonyl ] amino ] acetyl ] amino ] benzenepropanoic 

acid, monohydrate 



10 



20 




tert-butyl(3-nitrobenzoyl) glycinate (10 g) was added 
to absolute ethanol (60 mL) in a Parr jar. Palladium on 
carbon 5% (1 ag) vas added and the mixture was 
25 hydrogenolyzed under 50 pai in a Parr apparatus for a 
period of 2.5 hours. After complete reaction the 
palladium catalyst vas removed by filtration through a 
plug of celite. The solvent vas removed under reduced 
pressure and the sample dried in vacuo. 
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Step B 



Acetonitrile (50 mL) was added to the crude aniline 
(10 g) produced in Step A followed by benzyl isocyanate 
(7.0 g) . The solution vas waned to 70°C for 2 hours, and 
the solvent removed. Diethyl ether was added and the 
solid was filtered to give the benzyl urea tert- butyl 
ester as a salmon colored solid (12.6 g). 



step C 



NH^O 

NK^v^CON— J 



The compound produced in Step B (6 g) was disolved in 
dioxane (25 mL) . To this solution HC1 in dioxane (20 mL, 
25 4N) was added. The solution was stirred for 12 hours and 
the solvent was removed under reduced pressure followed by 
addtion of ether. The solid was filtered and dried in a 
vacuum oven for 12 hours. 
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5 



10 




N,N'-disuccinimidyl carbonate (DSC) (l.o g, 0.4 maol) 
was added to compound produced in Step C (1.0 g, 0.4 nmol) 
in dry dimethylformamide (6 mL) followed by addition of 

15 dimethylaminopyridine (100 mg) . After a period of 20 min 
DL-ethyl 3-amino-3-(l, 3-dichlorophenyl) propionate 
hydrochloride (1.1 g, 0.5 nmol) was added followed by NMM 
(2.0 mL) . After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 

20 (water/ acetonitrile) to result in a white solid (1.2 g) . 
MS and H-NMR were consistent with the proposed structure. 




DL-ethyl 3-amino-3-(l,3-dichlorophenyl) propionate 
adduct produced in Step D (500 mg) was dissolved in 
water/ acetonitrile (1:1), followed by the addition of 
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lithium hydroxide (100 mg) . The reaction was allowed to 
stir at 25 and monit red by HPLC. After complete 
hydrolysis (1-2 h urs) trifluoroacetic acid was added 
until pH = 2. The product was purified by reverse phase 
5 chromatography (water/acetonitrile) to result in 250 mg of 
the title compound as a white solid. MS and H-NMR was 
consistent with the proposed structure. 
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Example 270 

Preparation of 3-chloro-0- [ [ 2- [ [ ( 3- 
[ [ [ ( ph ny lmethy 1 ) amino ] car bony 1 ] amino ] phenyl ] - 
5 carbony 1 ] amino ] acetyl ] amino ] - 

benzenepropanoic acid, monohydrate 



Step A 




N,N'-disuccinimidyl carbonate (DSC) (1.0 g, 0.4 mmol) 
was added to the compound produce of Step C, Example 269 
(1.0 g, 0.4 mmol) in dry dimethylformamide (6 mL) followed 
by addition of dimethylaminopyridine (100 mg) . After a 
period of 20 minutes DL-ethyl 3-amino-3-(3-chlorophenyl) 
propionate hydrochloride (1.1 g, 0.5 mmol) vas added 
followed by NMM (2.0 mL) . After complete reaction (1-16 
hours) the product was purified by reverse phase 
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chromatography (water/acetonitrile) to result in a white 
solid (0,9 g), MS and H-NMR were c ns is tent with th 
proposed structure. 

5 Step B 

DL-ethyl 3-amino-3-(3-chlorophenyl) propionate adduct 
produced in Step A (500 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction was allowed to 

10 stir at 25*c, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trifluoroacetic acid was added 
until pH - 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 350 mg of 
the title compound as a white solid. NS and H-NMR were 

15 consistent with the proposed structure. 
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Example 271 

Preparation of 0-[ [2-[ [ [3-[ [ [ (1-phenylethyl) - 
amin ]carb nyl]amin J phenyl] car bony 1] amino ]- 




Dimethylformamide (25 mL) was added to the phenyl 
carbamate tert-butyl ester from Step B of Example 266 

25 followed by a-methyl benzylamine (1.1 equivalents). The 
reaction was heated at 70 °C with stiring for 2 hours and 
stirred at 25 # C for 1-2 hours. Water vas added, the 
mixture partitioned between ethyl acetate, separated, 
washed with brine and dried over Na 2 S0 4 . to give an oil 

30 (6 g). MS and H-NMR were consistent with the proposed 
structure. 
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5 




The compound produced in Step A (6g) was dissolved in 
10 methylene chloride (50 mL) . To this solution TFA (20 mL) 
was added. The solution was stirred for 12 hours. The 
solvent was removed under reduced pressure followed by 
addition of ether. The solid was filtered and dried in a 
vacuum oven for 1*2 hours. 

15 

StfrP c 



20 




N,N'-disuccinimidyl carbonate (DSC) (l.o g, 0.4 mmol) 
was added to the compound produced in Step B (1.0 g, 0.4 
mmol) in dry diaethylformamide (6 mL) followed by addition 
30 of dimethylaminopyridine (100 mg) . After a period of 20 
minutes, DL-ethyl 3-amino-3-pyridylpropionate 
hydrochloride (l.l g, 0.5 mmol) was added followed by NMH 
(2.0 mL). After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
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(vater/acet nitrile) to r suit in a white 3 lid (1.0 g) . 
MS and H-NMR were consistent with the prop sed structure. 

Step P 

5 DL-ethyl 3-amino-3-pyridyl propionate adduct produced 

in Step c (500 mg) was dissolved in water/ acetonitrile 
(1:1), followed by the addition of lithium hydroxide 
(100 mg) • The reaction was allowed to stir at 25 °C, and 

monitored by HPLC. After complete hydrolysis (1-2 hours) 
10 trifluoroacetic acid was added until pH - 2. The product 

was purified by reverse phase chromatography 
(water/acetonitrile) to result in 150 mg of the title 

compound as a white solid. MS and H-NMR were consistent 

with the proposed structure. 



15 



WO 97/08145 



PCT/US96/13500 



10 



15 



20 



- 488 - 
Example 272 



Preparation of M[2-[[£3-[([[(lHH3enzimidazol-2-yl)- 
methy 1 ) amino ] carbony 1 ] amino ] phenyl ] car bony 1 ] amino ] - 
acetyl ] amino ] -3 , 5-dichlorobenzenepropanoic 
acid, trifluoroacetate salt 



Oh 



Y° 9 



- " - NH 




25 Dinethylformamide(25 mL) was added to the phenyl 

carbamate tert- butyl ester from Step B of Example 266, 
followed by addition of 2-aminomethyl benzimidazole 
(Aldrich) (l.i equivalents). The reaction was heated to 
70°C with stirring for 2 hours and stirred at 25»c for 1-2 

30 hours. Water was added and the mixture partitioned between 
ethyl acetate, separated, washed with brine and dried over 
NajS0 4 to give an oil (6 g). MS and H-NMR was consistent 
with the proposed structure. 
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Step B 

H 



5 




The compound produced in Step A (6 g) was dissolved 
in methylene chloride (50 mL) • To this mixture 4 TFA 
(20 mL) was added. The mixture was stirred for 1-2 hours. 
The solvent was removed under reduced pressure followed by 
addition of ether. The solid was filtered and dried in a 
vacuum oven for 1-2 hours. 
Step C 



20 




N,N'-disuccinimidyl carbonate (DSC) (1.0 g, 0.4 mmol) 
was added to the compound produced in Step B (1.0 g, 
0.4 mmol) in dry dimethylformamide (6 mL) followed by 
addition of dimethylaminopyridine (100 mg) . After a 
30 period of 20 minutes, DL-ethyl 3-amino-3-(l,3- 

dichlorophenyl) propionate hydrochloride (l.l g, 0.5 mmol) 
was added followed by NMM (2.0 mL) . After complete 
reaction (1-16 hours) the product was purified by reverse 
phase chromatography (water/acetonitrile) to result in a 



10 



15 
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white solid (0.8 g) . MS and HNMR were consistent with the 
prop sed structure. 

step P 

5 DL-ethyl 3-amino-3-(l,3-dichlorophenyl) propionate 

adduct produced in Step C (500 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction was allowed to 
stir at 25°C, and monitored by HPLC. After complete 
10 hydrolysis (1-2 hours) trif luoroacetic acid was added 

until pH = 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 125 mg of 
the title compound as a white solid. MS and H-NMR were 
consistent with the proposed structure. 
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Example 273 

Preparation f 0-[ [2-[ [ [3-[ [ [ [ (3, 5- 
dichl rophenyl) methyl )amin ] car bony 1) amino J - 
5 phenyl ] carbony 1 ] amino ] acetyl ] amino ] pyr idine-3 - 

propanoic acid, trif luoroacetate salt 



10 



15 



20 




Dimethylformamide (25 mL) was added to the phenyl 
25 carbamate tert-butyl ester from step B of Example 266, 
followed by addition of 3 , 5-dichlorobenzyl amine 
(Lancaster) (1.1 equivalents). The reaction was heated at 
70°c with stiring for 2 hours and stirred at 25°c for 1-2 
hours. Water was added and the mixture partitioned between 
30 ethyl acetate, separated, washed with brine and dried over 
NajS0 4 . to give an oil (6 g) . MS and H-NMR was consistent 
with the proposed structure. 



WO 97/08145 



PCT/US96/135O0 



- 492 - 

Step B 

CI 

0 




Suva, 



rl 



The compound produced in Step A (6g) was dissolved in 
10 methylene chloride (50 mL). To this mixture TFA (20 mL, 
4N) was added. The mixture was stirred for 1-2 hours. 
The solvent was removed under reduced pressure followed by 
addition of ether. The solid was filtered and dried in a 
vacuum oven for 1*2 hours. 

15 



20 




25 

N,N'-disuccinimidyl carbonate (DSC) (l.o g, 0.4 mmol) 
was added to the compound produced in Step B (1.0 g, 
0.4 mmol) in dry dimethylformamide (6 mL) followed by 
addition of dimethylaminopyridine (100 mg) . After a 
30 period of 20 minutes, DL-ethyl 3 -amino- 3- (pyridyl) 

propionate hydrochloride (1.1 g, 0*5 mmol) was added 
followed by NMM (2.0 mL) . After complete reaction (1-16 
hours) the product was purified by reverse phase 
chromatography (water/acetonitrile) to result in a white 



WO 97/08145 



PCT/US96/135O0 



- 493 - 

solid (0.8 g). MS and H-NMR was consistent with the 
proposed structure. 

Step D 

5 DL-ethyl 3 -amino- 3- (pyridyl) propionate adduct 

produced in Step C (500 mg) was dissolved in 
water/ acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg). The reaction was allowed to 
stir at 25 °C, and monitored by HPLC. After complete 
10 hydrolysis (1-2 hours) trif luoroacetic acid was added 

until pH = 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 125 mg of 
the title compound as a white solid. MS and H-NMR were 
consistent with the proposed structure. 
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Preparati n f 3-[ [2-[ [ [3-[ [ [ [ (3,5-dichlor phenyl) - 
m thyl]amin ]carbonyl]amin ]phenyl]carb nyl]- 
5 amino] acetyl] amino ]butanoic acid 



CI 




Dimethylformamide (25 mL) was added to the phenyl 
carbamate tert-butyl ester from Step B of Example 266, 

25 followed by addition of 3 ,5-dichlorobenzyl amine 

(Lancaster) (1.1 equivalents). The reaction was heated at 
70°C with stirring for 2 hours and stirred at 25 °C for 1 2 
hours. Hater was added and the mixture partitioned 
between ethyl acetate, separated, washed with brine and 

30 dried over Na 7 S0 4 to give an oil (6 g) . MS and H-NMR was 
consistent with proposed structure* 
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Step p 



10 



15 



20 



25 



30 



CI 




H 



o 



NH 



II ^.COI^COzH 



The compound produced in Step A (6 g) was dissolved 
in methylene chloride (50 mL) • To this mixture TFA 
(20 mL) was added. The mixture was stirred for 
1-2 hours. The solvent was removed under reduced pressure 
followed by addition of ether. The solid was filtered and 
dried in a vacuum oven for 1*2 hours. MS and H-NMR was 
consistent with the proposed structure. 

Step C 




N,N'-disuccinimidyl carbonate (DSC) (1.0 g, 0.4 mmol) 
was added to the compound produced in Step B (1.0 g, 
0.4 mmol) in dry dimethylf ormamide (6 mL) followed by 
addition of dimethylaminopyridine (100 mg) . After a 
period of 20 minutes DL-ethyl 3 -amino-3- (methyl) 
propionate (Aldrich) (1.1 g, 0.5 mmol) was added followed 
by addition of NHM (2.0 mL) . After complete reaction 
(1-16 hours) the product was purified by reverse phase 
chromatography (water/acetonitrile) to result in a white 
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solid (0.8 g) . MS and H-NMR were c nsistent with the 
proposed structur • 

Step D 

5 DL-ethyl 3 -amino- 3 (methyl) propionate adduct produced 

in Step C (500 mg) was dissolved in water/acetonitrile 
(1:1), followed by addition of lithium hydroxide (100 mg) . 
The reaction was allowed to stir at 25°C, and monitored by 
HPLC. After complete hydrolysis (1-2 hours) 
10 trifluoroacetic acid was added until pH » 2. The product 
was purified by reverse phase chromatography 
(water/acetonitrile) to result in 125 mg of the title 
compound as a white solid. MS and H-NMR were consistent 
with the proposed structure. 



15 
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Example 275 

Preparation of 0-[ [2-[ [ [3-[ (aminoimin m thyl)amin ]- 
phenyl ) carbony 1 ] amin ] acetyl ] amino ] -3 , 5-bis ( 1-methyl- 
5 ethoxy ) benzenepropanoic acid, trif luoroacetate salt 



10 




Step A 

CHO 



15 




To 3 , 5-dihydroxybenzaldehyde (l O.g) in acetone (100 
20 mL) was added KjCO, (20 g) and isopropyl iodide (20 g) . The 
mixture was heated at reflux and stirred for 2 days. 
Water (250 mL) was added and the product extracted into 
ethyl acetate. The organic layer was separated, washed 
with water, brine and dried over Na^O* to give 3,5- 
25 diisopropyloxyphenylcarboxaldehyde (12 g) as a dark oil. 
This material was used as is for the next step. MS and 
H-NMR were consistent with the proposed structure. 
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T 3,5-diisopr pyloxyphenylcarboxaldehyde (Step A) 
(10. g) in ethanol (70 nL) vas added ammonium acetate 
(12.5 g) followed by additi n of ethyl hydrogen mal nate 
(6.0 g). The reaction aixtur vas stirred at reflux for 5 
5 hours. The mixture vas cooled , and ethanol removed under 
reduced pressure. Aqueous HC1 (100 mL) vas added and the 
mixture partitioned with ethyl acetate, the organic layer 
vas discarded and the acid layer made basic with solid 
I^CO,. The resulting mixture vas partitioned between 

10 methylene chloride (150 mL) , separated and dried over 
Na 2 S0 4 . The solvent vas evaporated to give DL ethyl-3- 
amino-3-(3,5diisopropylphenyl) propionate as an oil. 
Ether (100 mL) was added, followed by addition of HC1 in 
dioxane (20 mL, 4N) and stirred vigorously for one hour. 

15 The HC1 salt vas collected by filtration (4.3 g). MS and 
H-NMR were consistent with the proposed structure. 

step C 



20 



25 




M,H'-disuccinimidyl carbonate (DSC) (l.o g, 0.4 mmol) 
vas added to the compound of Example M (1.0 g, 0.4 mmol) 
in dry dimethyl formamide (6 mL) followed by addition of 
30 dikethylaminopyridine (100 mg) . After a period of 20 
minutes DL ethyl 3-amino-3-(3,5-diisopropyloxyphenyl) 
propionate hydrochloride (1.1 g, 0.5 mmol) vas added 
followed by addition of NMM (2.0 mL) . After complete 
reaction (1-16 hours) the product vas purified by reverse 
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phase chromatography ( water /acetonitrile) to result in a 
whit solid (0.8 g). MS and H-NMR were consistent with 
the proposed structure. 



5 Step p 

DL ethyl -3 -amino- 3- ( 3 , 5-diisopropyloxyphenyl) 
propionate adduct produced in step C (500mg) was dissolved 
in water/ acetonitrile (1:1), followed by the addition of 
lithiun hydroxide (100 mg) . The reaction was allowed to 

10 stir at 25»c, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trifluoroacetic acid was added 
until pH - 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 625 mg of 
the title compound as a white solid. MS and H-NMR were 

15 consistent with the proposed structure. 
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Example 276 



Preparation f 0-[ [2-( [ [3-[ (amin iminom«thyl)aain ]- 
phenyl ] carbony 1 ] amin ] acetyl] anin ] -3 , 5-dibrom -4- 
5 hydroxybenzenepropanoic acid, trifluoroacetate salt 

10 TFA 



OH 



Sisp_A 




To 4-hydroxy-3 , 5-dibromobenzaldehyde (Aldrich) (io g) 
in ethanol (70 aL) was added ammonium acetate (2.5 
equivalents) followed by addition of ethyl hydrogen 

25 aalonate (l.l equivalents). The reaction mixture was 

stirred at reflux for 5 hours. The mixture was cooled, and 
ethanol removed under reduced pressure. Aqueous HC1 
(100 aL) was added and the mixture partitioned with ethyl 
acetate. The organic layer was discarded and the acid 

30 layer made basic with solid K,CO,. The resulting mixture 
was partitioned between methylene chloride (150 mL) , 
separated and dried over Na 3 S0 4 . The solvent was 
evaporated to give DL ethyl-3-amino-3- (4-hydroxy-3 , 5- 
dibromophenyl) propionate as a solid and was collected by 
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filtration {1.3 g). MS and H-NMR were consistent with th 
proposed structure. 



10 




OH 



N,N'-disuccinimidyl carbonate (DSC) (1.0 g, 0.4 mmol) 
15 was added to the compound of Example M (1.0 g, 0.4 mmol) 
in dry dimethylformamide (6 mL) followed by addition of 
dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL ethyl-3-aaino-3- (4-hydroxy-3 , 5-dibromophenyl) 
propionate hydrochloride (LI g, 0.5 mmol) was added 
20 followed by addition of NMM (2.0 mL) • After complete 

reaction (1-16 hours) the product was purified by reverse 
phase chromatography (water/acetonitrile) to result in a 
white solid (.89 g) . MS and H-NMR were. consistent with 
the proposed structure. 

25 

Step c 

DL ethy 1- 3 -amino- 3 - ( 4 -hydroxy- 3 , 5-dibromophenyl) 
propionate adduct produced in Step B (500 mg) was 
dissolved in water/acetonitrile (1:1), followed by the 
30 addition of lithium hydroxide (100 mg) . The reaction was 
allowed to stir at 25 °C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trif luoroacetic acid was 
added until pH - 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 425 
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a white solid. MS and H-NMR 
posed structure. 
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Example 277 

Preparation of 0-[ [2-[ [ [3-[ (aminoJjainomethyl) amino ]- 
phenyl ] car bony 1 ] amino ] acetyl ] amin ] -3 , 5-dichloro-4- 
5 hydroxybenzenepropanoic acid, trif luoroacetate salt 




To 4 -hydroxy- 3, 5 -dich lor obenz aldehyde (Aldrich) 
(10 9) in ethanol (70 mL) was added ammonium acetate (2.5 

25 equivalents) followed by addition of ethyl hydrogen 
malonate (1.1 equivalents). The reaction mixture was 
stirred at reflux for 5 hours. The mixture was cooled, 
and ethanol removed under reduced pressure. Aqueous HC1 
(100 mL) was added and the mixture partitioned with ethyl 

30 acetate. The organic layer was discarded and the acid 
layer made basic with solid KjCO,. The resulting mixture 
was partitioned between methylene chloride (150 mL) , 
separated and dried over NajS0 4 . The solvent was 
evaporated to give DL ethyl-3-amino-3- (4-hydroxy-3 , 5- 



WO 97/08145 



PCT/US96/13S00 



- 504 - 

dichlor ph nyl) propi nate as solid (2.5 g). MS and H-NMR 
were c nsist nt with th proposed structure. 



St"* B 



5 



10 




N,N'-disuccinimidyl carbonate (DSC) (1.0 g, 0.4 mmol) 
15 was added to the compound of Example M (1.0 q r 0.4 mmol) 
in dry dimethylformamide (6 mL) followed by addition of 
dimethylaainopyridine (100 mg) . After a period of 20 
minutes DL ethyl-amino-3-(4-hydroxy-3,5-dichlorophenyl) 
propionate hydrochloride (l.i g, o.S mmol) was added 
20 followed by addition of NMK (2.0 mL) . After complete 

reaction (1-16 hours) the product was purified by reverse 
phase chromatography (water/acetonitrile) to result in a 
white solid (0.9 g). MS and H-NMR were consistent with 
the proposed structure. 

25 

Step C 

DL-ethyl-amino-3- (4-hydroxy-3 , 5-dichlorophenyl) 
propionate adduct prepared in Step B (500 mg) was 
dissolved in water/acetonitrile (1:1), followed by the 
30 addition of lithium hydroxide (100 mg) . The reaction was 
allowed to stir at 25»C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trifluoroacetic acid was 
added until pH - 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 325 
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a white solid. MS and H-NKR 
pos d structure. 
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Example 278 

Preparation of 0- [ [ 2- [ [ [ 3- [ (5 , 6-dihydro-4H-thiazin-2-yl) 
amin ]phenyl)carbonyl]amin ] acetyl] amino] pyridin -3- 
propanoic acid, bis(trif luoroacetate) salt 




The compound prepared in Example 104 (2.0 g) was 
added to absolute ethanol (60 mL) in a Parr jar. 
Palladium on carbon 5% (500 mg) was added and the mixture 
was hydrogenolyzed under 50 psi in a Parr apparatus for a 
period of 2.5 hours. After complete reaction the 
palladium catalyst was removed by filtration through a 
plug of celite. The solvent was removed under reduced 
pressure and the sample dried in vacuo. 
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Step B 




The compound prepared in Step A was added to 
acetonitrile (20 mL) followed by addition of 2 -methyl 
thiodihydro-l,3-thiazine (2.0 g) (prepared according to J. 
15 Chem. Soc. Perk in Transaction, 1943, p. 243-245] and heated 
for 4 hours. After complete reaction water was added and 
the product was purified by reverse phase chromatography 
(water /acetonitrile) to result in a white solid (1.3 g). 
MS and H-NMR were consistent with the proposed structure. 

20 

DL-ethyl 3-amino-3 (pyridyl) propionate thiazine 
adduct prepared in Step B (700 mg) was dissolved in 
water /acetonitrile (1:1), followed by the addition of 

25 lithium hydroxide (100 mg) . The reaction was allowed to 
stir at 25°C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trifluoroacetic acid was added 
until pH - 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 520 mg of 

30 the title compound as a white solid. MS and H-NMR were 
consistent with the proposed structure. 
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Example 279 

Pr paration of 0-[[2-[[[5-[(aminoiainomethyl)amin ]-2- 
hydroxyphenyl]carbonyl] amino ]ac tyl]amin )-3,5- 
dichlorobenzenepropanoic acid, trif luoroacetate salt 




Amino salicylic acid (10 g), K,cp, (10 g) , and 
20 di-tert-butoxy carbonate (12 g) were placed in a flask 

containing water /acet on itrile (100 mL, (1:1)). The course 
of the reaction was monitored by rphplc. After complete 
reaction dilute aqueous HC1 was added (pH - 4) , the 
product was separated from mixture, and filtered resulting 
25 in a tan-red solid (15 g) . The compound was dried in an 
oven at 70»C for 16 hours. MS and H-NMR were consistent 
with the proposed structure. 



Step B 

30 



_/CoK v/ co 2 a 

BocN— OH 



35 
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N,N'-disuccinimidyl carbonat (DSC) (2,0 g, 0.8 mmol) 
was added to the N-B c c mp und produced in Step A (2.0 g, 
0.4 mmol) in dry dimethylf rmamide (4 mL) f 1 lowed by 
additi n of dime thy lam in pyridin (100 mg) . After a 
5 period of 20 minutes, ethyl glycinate hydrochloride 

(2.1 g, 0.9 mmol) was added followed by addition of DIEA 
(2.0 mL) . After complete reaction (2 hours) the product 
was extracted with ethyl acetate (100 mL) washed with 
aqueous HC1 V brine and dried over JHs^S0 4 to give a dark oil 
10 (2.5 g) . MS and H-NMR were consistent with the proposed 
structure. 



20 Step B (2 9) was dissolved in water/acetonitrile (1:1), 
followed by the addition of lithium hydroxide (200 mg) . 
The reaction was allowed to stir at 25°C, and monitored by 
HPLC. After complete hydrolysis (1-2 hours) hydrochloric 
acid was added until pH - 4. The product was extracted 

25 with ethyl acetate (100 mL) washed with aqueous HC1, brine 
and dried over Na 2 S0 4 to give a dark oil. The oil was 
vigorously stirred with ether to result in a solid (1.9 g) 
after filtration and dried in a vacum oven for 16 hours. 
MS and H-NMR were consistent with the proposed structure. 



Step C 




H 



Ethyl glycinate N-Boc benzamide adduct produced in 
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2&SB-D 



5 




10 N,N'-disuccinimidyl carbonate (DSC) (l.o g, 0.4 mmol) 

was added to the glycine compound produced in Step C 
(1.0 g, 0.4 mmol) in dry dimethylformamide (6 mL) followed 
by addition of dimethylaminopyridine (100 mg) . After a 
period of 20 minutes DL ethyl-3-amino-3-(3, 5- 

15 dichlorophenyl) propionate hydrochloride (l.i g, 0.5 mmol) 
was added followed by addition of MMM (2.0 mL) . After 
complete reaction (1-16 hours) the product was purified by 
reverse phase chromatography (water/acetonitrile) to 
result in a white solid (0.9 g). MS and H-NMR were 

20 consistent with the proposed structure. 

Step E 



25 




The compound produced in Step D (6 g) was dissolved 
in methylene chloride (50 mL) . To this mixture 
HCl/dioxane (20 mL, 4N) was added. The mixture was 
stirred for 1-2 hours. The solvent was removed under 
reduced pressure followed by addition of ether. The 
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solvent was rem ved again under reduced pressure. The 
solid was purified by reverse phas chr matography 
(water/ acet nitrile) t result in a white solid (0.8 g) . 
MS and H-NMR were consistent with th proposed structure. 



10 




15 The aniline from step E was dissolved into 

acetonitrile (20 mL) . To this mixture pyrazole 
carboxamidine hydrochloride (2 g) was added followed by 
addition of DIEA. The mixture was heated at reflux for 4 
hours* After complete reaction (1-16 hours) the product 

20 was purified by reverse phase chromatography 

(water/acetonitrile) to result in a white solid (0.9 g) . 
MS and H-NMR were consistent with the proposed structure. 

step g 

25 DL-ethyl 3-amino-3-(3,5-dichlorophenyl) propionate 

adduct produced in Step F (500 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg). The reaction was allowed to 
stir at 25 *C, and monitored by HPLC. After complete 

30 hydrolysis (1-2 hours) trif luoroacetic acid was added 

until pH » 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 125 mg of 
the title compound as a white solid. MS and H-NMR were 
consistent with the proposed structure. 
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Example 280 

Preparation f 0- t [ 2- [ [ [ 3- [ ( (phen xyamino) - 
carbony 1 J amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid, trifluoroacetate salt 



10 




To O-phenyl hydroxy 1 amine hydrochloride (Pluka) 
(4 g) in acetonitrile was added 3-othoxycarbonyl 
phenylisocyanate (Lancaster) (5 g) and HMM (l equivalent) . 
The reaction was stirred for 1 hour at 70*C. After 
25 complete reaction the solvent was removed under reduced 
pressure to give a solid mass. Water was added and a tan 
solid filtered (7.5 g). MS and H-NMR were consistent with 
the proposed structure. 
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Ph-OI 



O 




.CO2H 



5 



10 



15 



20 



25 



The compound produced in Step A (7 g) was dissolved 
in water/ acetonitrile (1:1), followed by the addition of 
lithium hydroxide (4g) . The reaction was allowed to stir 
at 25 °C, and monitored by HPLC. After complete hydrolysis 
(4*6 hours) 10% aqueous HC1 was added until pH = 2. The 
product was filtered to give a white solid (7 g) which was 
dried in a vacuum oven at 70 °C for 16 hours. MS and H-NMR 
were consistent with the proposed structure. 



N,N'-disuccinimidyl carbonate (DSC) (1.4 g, 0.5 mmol) 
was added to the car boxy lie acid-urea of O-phenyl hydroxyl 
amine produced in Step B and 3-ethoxycarbonyl 
phenylisocyanate [(A13)in Scheme V] (l.Og, 0.5 mmol) in 
dry dimethylformamide (20 mL) followed by addition of 
dimethylaminopyridine (100 mg) . After a period of 1 hour 
gly-DL-ethyl 3-amino-3-(pyridyl) propionate hydrochloride 
(2.2 g, 0.7 mmol) in DMF/NMM (1:1) (5.0 mL) was added in 
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one portion. After c mplete reaction the product was 
purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (0.8 g) . 
MS and H-NMR w re consistent with the pr posed structure. 

5 

step P 

The compound produced in Step C (300 mg) was 
dissolved in water/acetonitrile (1:1), followed by the 
addition of lithium hydroxide (100 Big) • The reaction was 

10 allowed to stir at 25 °C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trifluoroacetic acid was 
added until pH - 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 500 
mg of the title compound as a white solid. MS and H-NMR 

15 were consistent with the proposed structure. 
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Preparation f 0- 1 [ 2- [ [ [ 3- [ [ [ (phenylamino) ainin ] - 
carbonyljamin ) phenyl] car bony 1) amino ] acetyl ]amin ]- 
5 pyridine- 3 -propanoic acid, trif luoroacetate salt 



10 



15 £&£B-A 



20 




To phenyl hydrazine hydrochloride (Aldrich) (3.5 g) 
in acetonitrile was added 3-ethoxycarbonyl phenylisocyante 

25 (Lancaster) (5 g) and NMM (l equivalents) ♦ The reaction 
was stirred for 1 hour at 70 # C. After complete reaction 
the solvent was removed under reduced pressure to give 
a solid mass. Water was added and the tan solid filtered 
(8.7 g). MS and H-NMR were consistent with the proposed 

30 structure. 
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step B 



5 




The compound produced in Step A (5 9) was dissolved 
10 in water/acetonitrile (1:1), followed by the addition of 
sodium hydroxide (3 g) . The reaction was 
allowed to stir at 25 »C, and monitored by HPLC. After 
complete hydrolysis (4-6 hours) 10% aqueous HC1 was added 
until pH - 4. The product was filtered to give a yellow 
15 solid (3.2 g) and dried in a vacuum oven at 70*C for 16 
hours. MS and H-NMR were consistent with the proposed 
structure. 

step C 

20 



25 




N,N'-disuccinimidyl carbonate (DSC) (500 mg, 0.5 
30 msol) was added to the compound produced in Step B and 

3-ethoxycarbonyl phenylisocyanate (1.0 g, 0.5 amol) in dry 
dimethylformanide (20 mL) followed by addition of 
dimethylaainopyridine (100 mg) . After a period of l hour 
glycine-DL-ethyl 3-amino-3-(pyridyl) propionate 
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hydrochloride (1.0 g, 0.7 mmol) in DMF/NMM (1:1) (5.0 mL) 
was added in one portion. After complete reaction the 
product was purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (0.8g) . 
5 MS and H-NMR were consistent with the proposed structure. 

St?ff P 

The compound produced in Step C (300 mg) was 
dissolved in water/acetonitrile (1:1), followed by the 

10 addition of lithium hydroxide (100 mg) . The reaction was 
allowed to stir at 25°C, and monitored by HPLC. After 
complete hydrolysis (1*2 hours) trif luoroacetic acid was 
added until pH « 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 500 

15 mg of the title compound as a white solid. MS and H-NMR 
were consistent with the proposed structure. 
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Example 282 

Preparati n t 0-[ [2-[ [ [3-[ (5-amino-l,2,4-triasol-3-yl) 
aain ] phenyl ] carbony 1] amino] acetyl) amino] -3 , 5- 
5 dichlorobenzenepropanoic acid, trif luoroacetate salt 



10 




15 



20 



Step A 



H 

0 2 N v ^xs^CON v ^Q 2 H 



TQT 



Glycine (20 g, 266 mmol) was added to water (200 mL) , 
followed by addition of potassium hydroxide (20 g, 
357 mmol) and the mixture cooled to 0'C in an ice bath. 
To this mixture 3-nitrobenzoyl chloride (Aldrich) (20 
9,108 nmol) was added in acetonitrile (20 mL) drop-wise 
25 over a 10 minute period. After complete reaction (3-4 

hours) concentrated hydrochloric acid was added until pH=l 
followed by addition of saturated aqueous NaCl (75 mL) . 
The product was filtered, washed with water and air dried 
(22 g, 90% yield). 

30 
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step B 



5 




N,N'-disuccinimidyl carbonate (DSC) (1.5 g, 0.7 mmol) 
10 was added to the compound produced in Step A (1.0 g, 0.4 
mmol) in dry dimethylformamide (6 mL) followed by addition 
of dimethylaminopyridine (100 mg). After a period of 20 
minutes DL ethyl-3-amino-3-(3,5-dichloroophenyl) 
propionate hydrochloride (1.1 g, 0.5 mmol) was added 
15 followed by addition of NMM (2.0 mL) • After complete 

reaction (1-16 hours) the product was. isolated by adding 
water /aqueous HC1 (5 ml) and filtering product to result 
in a white solid (0.9 g) . MS and H-NMR were consistent 
with the proposed structure. 

20 

£t£Q_£ 




The compound produced in Step B was subjected to the 
30 conditions described in Tetrahedron Letters, Vol. 25 1984, 
839-842 for the reduction of the nitro group. The 
reduction was preformed on 2 g of nitro compound. 
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5 




10 To the compound produced in Step C (2 g) isopropanol 

(20 mL) was added followed by addition of 
diphenoxycyanamine (1 g) (Aldrich) . The reaction was 
stirred for l hour at 70»C. After complete reaction the 
solvent was removed under reduced pressure to give a solid 

15 mass. Ether was added and the tan solid filtered (3.2 g) • 
MS and H-NMR were consistent with the proposed structure. 

££fiBJB 



20 




25 

To the compound produced in Step D (1 g) ethanol 
(10 mL) was added followed by addition of hydrazine 
(1.5 mL) (Aldrich). The reaction was stirred for 1 hour 
at 25 # C. After complete reaction the solvent was removed 
30 under reduced pressure to give a solid mass. After 

complete reaction (1 hour) the product was purified by 
reverse phase chromatography (water/acetonitrile) to 
result in a white solid (0.7 g). MS and H-NMR were 
consistent with the proposed structure. 
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The comp und produced in St p E (300 mg) was 
dissolved in vater/acet nitrile (1:1) , f llowed by the 
addition of lithium hydr xide (100 mg) . The reacti n was 
5 allowed to stir at 25°C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trifluoroacetic acid was 
added until pH * 2. The product was purified by reverse 
phase chromatography (water/ acetonitrile) to result in 430 
mg of the title compound as a white solid. MS and H-NMR 
10 were consistent with the proposed structure. 
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Example 283 

Preparati n of 0-[ [2-[ [ [3-[ (l,2,3,4-tetrahydro-2,4- 
dioxopyr imidin-6-y 1 ) amino ] phenyl ) carbonyl ] amino ] - 
5 acetyl]amino]pyridine-3-propanoic acid, 

trif luoroacetate salt 



10 



20 



25 



30 



TFA O 




15 step h 



O 

H H 



3-Aminobenzoic acid (4 g) was added to ethoxyethanol 
(4 mL) , followed by 6-chloro uracil (4 g) , and heated to 
125°C for 3-4 hours. The product was filtered, washed 
with ether and air dried (4.5 g) to give a tan solid. MS 
and H-NMR were consistent with the proposed structure. 

step B 
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N,N'-disuccinimidyl carbonate (DSC) (2 g, 0.7 mm 1) 
was added t the compound produced in Step A (2.0 g, 0.4 
mmol) in dry dim thylformamide (6 mL) followed by additi n 
of dimethylamin pyridin (100 mg) . After a period of 20 
5 minutes tert-butyl glycine hydrochloride (i.i g, 0.5 mmol) 
was added followed by addition of DZEA (2.0 mL) . After 
complete reaction (2*3 hours) the product was isolated 
by extraction in ethyl acetate, washed with aqueous HC1, 
saturated KjCQ,, brine and dried over Na 3 S0 4 to result in a 
10 yellow oil (3 g). MS and H-NMR were consistent with the 
proposed structure. 



step C 



15 



°h" T ^ "CON C02H 

20 The compound produced in Step B (2 g) was dissolved 

in methylene chloride (50 mL) . To this mixture TFA 
(20 mL) was added. The mixture was stirred for 12 hours. 
The solvent was removed under reduced pressure followed by 
addition of ether. The solid (1.8 g) was filtered and 

25 dried in a vacuum for 1-2 hours. MS and H-NMR were 
consistent with the proposed structure. 
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Stop D 



5 




TFA O 



N,N'-disuccinimidyl carbonate (DSC) (1.5 g, 0.7 mrnol) 
10 was added to the compound produced in Step C of Example 
283 (1.0 g, 0.4 mmol) in dry dimethylformamide (6 mL) 
followed by addition of dimethylaminopyridine (100 mg) . 
After a period of 20 minutes, DL e thy 1-3 -amino-3 - ( 3 - 
pyridyl) propionate hydrochloride (l.i g, 0.5 mrnol) was 
15 added followed by addition of NMM (2.0 mL) . After 

complete reaction (1-16 hours) the product was purified by 
reverse phase chromatography (water/acetonitrile) to 
result in a white solid (0.9 g). MS and H-NMR were 
consistent with the proposed structure. 

20 

5t?P B 

The compound produced in Step D (300 mg) was 
dissolved in water/acetonitrile (1:1), followed by the 
addition of lithium hydroxide (100 mg) . The reaction was 

25 allowed to stir at 25 °C, and monitored by HPLC. After 

complete hydrolysis (1-2 hours) trif luoroacetic acid was 
added until pH ■ 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 430 
mg of the title compound as a white solid. MS and H-NMR 

30 were consistent with the proposed structure. 
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Example 284 

Preparation of 3,5-dichlor [2-[ [ [3-[ [l,2,3 f 4- 
tetrahydro-2 , 4-dioxopyrimidin-6-yl) amino ] phenyl] - 
carbony 1 ] amino ] acetyl ] amino ] benzenepropanoic acid 



O 




N,N'-disuccinimidyl carbonate (DSC) (0.6 g) was added 
to the compound from Step C of Example 283 (0.6 9,) in dry 
dimethylformamide (6 mL) followed by addition of 
dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL ethyl-3-amino-3-(3,5-dichlorophenyl) propionate 
hydrochloride (1.1 9, 0.5 mmol) was added followed by 
addition of NMM (2.0 mL) . After complete reaction (1-16 
hours) the product was purified by reverse phase 
chromatography (water/acetonitrile) to result in a white 
solid (0,9 g), MS and H-NMR were consistent with the 
proposed structure. 
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step B 

The compound produced in step a (200 mg) vas 
diss lved in water/ ac tonitril (1:1), followed by 
addition of lithium hydroxide (100 mg) . The react i n was 
5 allowed to stir at 25 °C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trifluoroacetic acid was 
added until pH ■» 2. The product was purified by reverse 
phase chromatography (water/ acetonitr lie) to result in 105 
mg of the title compound as a white solid. MS and H-NMR 
10 were consistent with the proposed structure. 
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Example 285 

Preparati n f 3,5-dichlor [2-[ [ [3-[ [imino(l- 
piperidinyl) methyl] amin ) phenyl ) carbonyl J - 
5 amino] acetyl ] amino] benzenepropanoic acid , 

trif luoroacetate salt 



10 




TFA O 

Step A 



20 




The above compound was prepared according to 
methodology of Example 24, substituting one equivalent of 

25 piper idine for benzylamine in Example 23, Step B, and an 
equivalent amount of DL ethyl-3-amino-3-(3,5- 
dichlorophenyl) propionate hydrochloride for DL ethyl-3- 
amino-3-(3-pyridyl) propionate dihydrochloride in Example 
1, Step C and further used in Example 1, Step 0 as 

30 described in Example 23, Step C. MS and H-NMR were 
consistent with the proposed structure. 
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The compound prepared in Step A (200 mg) was 
diss lv d in water/ac t nitrile (1:1), f llowed by the 
additi n of lithium hydr xide (100 mg) . The r action was 
5 allowed to stir at 25 °C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trif luoroacetic acid was 
added until pH « 2. The product was purified by reverse 
phase chromatography (water/ acetonitrile) to result in 105 
mg of the title compound as a white solid. MS and H-NMR 
10 were consistent with the proposed structure. 
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Preparation of 0-[ [2-[ [ [3-[ [benz xazol-2-yl) amino)- 
phenyl ] carbony 1 ) amin ] acetyl ] amino ] pyridine- 3 - 
5 propanoic acid, trif luoroacetate salt 

O 



10 




Step A 

The compound prepared in Example 104 (2.0 g) was 
added to absolute ethanol (60 mL) in a Parr jar. 

15 Palladium on carbon 5% (500 mg) was added and the mixture 
was hydrogenolyzed under 50 psi in a Parr apparatus for a 
period of 2.5 hours. After complete reaction the 
palladium catalyst was removed by filtration through a 
plug of celite. The solvent was removed under reduced 

20 pressure and the sample dried in vacuo. 

step P 




30 The compound prepared in Step A was dissolved in DMF 

(20 mL). To this mixture 2-chlorobenzoxazole (Aldrich) (2 
g) and K,CO, (4 g) was added. The mixture was heated to 
70°C until the aniline was consumed. After complete 
reaction, the product was purified by reverse phase 
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chromatography ( water /acetonitrile) to result in 215 mg f 
the titl compound as a white solid. MS and H-NMR ver 
c nsistent with the proposed structure. 

5 Step c 

The compound prepared in Step B (200 mg) was 
dissolved in water /acetonitrile (1:1), followed by the 
addition of lithium hydroxide (100 mg) . The reaction was 
allowed to stir at 25°C, and monitored by HPLC. After 
10 complete hydrolysis (1-2 hours) trif luoroacetic acid was 
added until pH « 2. The product was purified by reverse 
phase chromatography (water/ acetonitrile) to result in 185 
mg of the title compound as a white solid, MS and H-NMR 
were consistent with the proposed structure. 



15 
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Example 287 



Preparation of 0-[ [2-[ [ [3-[ [5-phenyl-iH-iaidazol-2-yl) 
amino ] phenyl ) carb nyl ] amino] acetyl ] amino ) pyr idine-3 - 
5 propanoic acid, trif luoroacetate salt 

10 TFA 

step a 




HCI • H 2 N v ^ s XON >s ^C02Et 



The compound prepared in Example M, step B (5 g) was 
added to etbanol (100 mL) followed by dry HCI in dioxane 
(10 mL). The mixture was heated to reflux for 2 hours. 
The solvent was removed under reduced pressure to give the 
ethyl ester (5.6 g). MS and H-HMR were consistent with 
the proposed structure. 



25 Step B 



H 

>N COzEt 



To the product of step A (3 g) acetonitrile (50 mL) 
was added followed by addition of broaoacetophenone 
(2.7 g) and OIEA (2 mL) . The mixture was heated for 2 
hours and the solvent removed under reduced pressure. The 
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product was isolated by extract! n into ethyl acetate and 
dried ver Na,SO« t give a dark r d solid (s g) . MS and 
H-NMR were c ns is tent with the pr posed structure. 

5 step c 




10 

The compound produced in Step B (2 g) was dissolved 
in water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction was allowed to 
stir at 25°C, and monitored by HPLC. After complete 
15 hydrolysis (1-2 hours) aqueous HC1 was added until pH - 7. 
The product was filtered and dried in an oven to result in 
2.6 g of a tan solid. MS and H-NMR were consistent with 
the proposed structure. 



25 




N,N'-disuccinimidyl carbonate (DSC) (0.3 g, 0.7 mmol) 
was added to the compound produced in Step C (0.5 g, 0.4 
mmol) in dry dimethylformamide (5 mL) followed by addition 
of dimethylaminopyridine (loo mg) . After a period of 20 
30 minutes, DL ethyl-3-amino-3-(3-pyridyl) propionate 

hydrochloride (1.1 g, 0.5 mmol) was added followed by 
addition of NMM (2.0 mL) . After complete reaction (1-16 
hours) the product was purified by reverse phase 
chromatography (water/acetonitrile) to result in a white 
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solid (0.9 g). MS and H-NMR were consistent with the 
pr posed structure. 

SfcsaJB 

5 The compound produced in Step 0 (250 mg) was 

dissolved in water/ ace tonitrile (1:1), followed by the 
addition of lithium hydroxide (100 mg) . The reaction was 
allowed to stir at 25*C, and monitored by HPLC. After 
complete hydrolysis (1*2 hours) trif luoroacetic acid was 
10 added until pH « 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 
110 mg of the title compound as a white solid. MS and 
H-NMR were consistent with the proposed structure. 
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Example 288 

Preparation of 3-[ [2-[ [ [3-[ (aain iminomethyl)amin ]- 
phenyl ] carbonyl ] amin ] acetyl ] amino ] -5- [ ( 3 , 5- 
5 dichlorophenyl) amino] -5-oxopentanoic 

acid, trifluoroacetate salt 




A mixture of 0-amino glutaric acid (Sigma) (5 9) and 
trifluroacetic anhydride (Sigma) (20 mL) was stirred for 
25 1-2 hours at 25 # C. The solvent was removed under reduced 
pressure to leave an oil. To the oil was added ether 
(50 mL) and the product filtered (5 g) . MS and H-NMR were 
consistent with the proposed structure. 
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Step B 



5 



CF 3 COI 




A DMF (20 mL) mixture of the product from Step A and 
3,5 d ich lor oani line (6 g) was stirred for 16 hours. After 
10 complete reaction aqueous HC1 (100 mL) and ethyl acetate 
(100 mL) were added and the mixture, shaken and separated. 
The organic layer was washed with brine and dried over 
Na 2 S0 4 to give the acid amide (4 g) • MS and H-NMR were 
consistent with proposed structure. 



The trif luoroacetate group of the product of Step B 
was removed by heating the compound produced in Step B 
25 with dilute ammonium hydroxide (10 mL in 50 mL water) . 

After complete reaction the mixture was acidified with 10% 
HC1 and the product (2.5 g) was filtered. MS and H-NMR 
were consistent with the proposed structure. 



15 



Step c 



20 
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HCl-Hzl 




The compound produced in Step C (2 g) was added to 
ethanol (100 mL) followed by dry HC1 in dioxane (10 mL) . 
10 The mixture was heated to reflux for 2 hours* The 

solvent was removed under reduced pressure to give the 
ethyl ester (1.9 g) . MS and H-NMR were consistent with the 
proposed structure. 

15 St ep E 



20 




N,N-disuccinimidyl carbonate (DSC) (0.6 g, 0.7 mmol) 
was added to the compound produced in Example M, Step A 

25 (0.6 g, 0.4 mmol) in dry dimethylformamide (5 mL) followed 
by addition of dimethylaminopyridine (100 mg) . After a 
period of 20 minutes the compound produced in Step D of 
Example 288 (0.7 g, 0.5 mmol) was added followed by 
addition of NNH (2.0 mL) • After complete reaction (1-16 

30 hours) the product was purified by reverse phase 

chromatography (water/ acetonitrile) to result in a white 
solid (0.51 g). MS and H-NMR were consistent with the 
proposed structure. 
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Step F 

The compound produced in Step E (250 mg) was 
dissolved in water /acetonitril (1:1), f 11 wed by the 
addition f lithium hydroxide (100 mg) . The reaction was 
5 allowed to stir at 25 °C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trif luoroacetic acid was 
added until pH = 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 110 
mg of the title compound as a white solid. MS and H-NMR 
10 were consistent with the proposed structure. 
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Example 289 

Pr paration of 0-[ [2-[ [ [3-[ (amin lain m thy 1) am in ]- 
5-carboxyphenyl] car bony 1] amino) acetyl ]amin Jpyridin - 
5 3 -propanoic acid, bis (trif luoroacetate) salt 




COzMe 



N,N'-disucciniaidyl carbonate (DSC) (6.5 g) was added 
to methyl hydrogen 5-nitroisophthalate (5 g) in dry 
dimethylformamide (10 mL) followed by addition of 
dimethylaminopyridine (200 mg) . After a period of 20 
minutes tert-butyl 0-glycine (2.6 g) was added followed by 
addition of NUN (2.0 mL) . After complete reaction 
(4 hours) the product was isolated by extraction into 
ethyl acetate and dried over Na^SO, to result in a white 
solid (5.1 g). MS and H-NMR were consistent with the 
proposed structure. 
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Step B 



5 




C02Me 



The compound produced in Step A (5 g) was dissolved 
in dioxane (50 mL) . To this mixture dry, HC1 (20 mL, 4N) 

10 was added. The mixture was stirred for 1-2 hours. The 
solvent was removed under reduced pressure followed by 
addition of ether and removal of the solvent under reduced 
pressure. The solid was filtered to result in a white 
solid (4 g) and dried in a vacuum oven. MS and H-NMR were 

15 consistent with the proposed structure . 



20 




N,N-disuccinimidyl carbonate (DSC) (2 g) was added to 
25 the compound produced in Step B (2 g) in dry 

dimethylformamide (10 mL) followed by addition of 
dimethylaminopyridine (200 mg) . After a period of 20 
minutes, DL ethyl-3-amino-3-(3-pyridyl) propionate 
hydrochloride (1.6 g) was added followed by addition of 
30 NMM (2.0 mL). After complete reaction (4 hours) the 

product was isolated by extraction into ethyl acetate and 
dried over NajS0 4 to result in an oil (3 g) . MS and H-NMR 
were consistent with the proposed, structure. 



WO 97/08145 



PCT/US96/ 13500 



- 540 - 

step P 



5 




The compound produced in Step C was subjected to the 
conditions discribed in Tetrahedron Letters, Vol. 25, 
10 1984, 839-842 to reduce the nitro group. The reduction 
was performed on 2 g of nitro compound to give 1 g of 
product. MS and H-NMR vere consistent with the proposed 
structure. 



15 step E 



20 




The compound produced in Step D waa guanidated 
according to the method in Example M on a 1 g scale and 
25 purified by reverse phase chromatography 

(water/ acetonitrile) to result in no mg of the title 
compound as a white solid. MS and H-NMR were consistent 
with the proposed structure. 

30 Step P 

The compound produced in Step E (100 mg) was 
dissolved in water/ acetonitrile (1:1), followed by the 
addition of lithium hydroxide (100 mg) . The reaction was 
allowed to stir at 25°C, and monitored by HPLC. After 
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complete hydr lysis (1-2 hours) triflu roacetic acid was 
added until pH - 2. The product vas purified by r verse 
phase chromat graphy (vater/acetonitril ) to result in 110 
mg f the titl compound as a white solid. MS and H-NMR 
were consistent with the proposed structure. 



WO 97/08145 



PCT/US96/13500 



- 542 - 

Example 2?0 

Pr paration of j8-[ [2-[ [ [3-[ (aminoiminomethyl)amin ]- 

5-carboxyph ny 1 ] carbonyl ] amino J acetyl ] amino ]-3,5- 
dichlorobenzenepropanoic acid, trif luoroacetate salt 



Step A 




Cp2Me 



N,N-disuccinimidyl carbonate (DSC) (65 g) was added 
to methyl hydrogen 5-nitroisophthalate (5 g) in dry 
dimethylformamide (10 mL) followed by addition of 
dimethylaminopyridine (200 mg) • After a period of 20 
minutes tert-butyl /{-glycine (2.6 g) was added followed by 
addition of NMN (2.0 mL) . After complete reaction 
(4 hours) the product was isolated by extraction into 
ethyl acetate and dried over Na 2 S0 4 to result in a white 
solid (5.1 g). MS and H-NMR were consistent with the 
proposed structure. 
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Step B 



5 




C02Me 



The compound produced in Step A (5 g) was dissolved 
in dioxane (50 mL) . To this mixture dry HC1 (20 mL, 4N) 

10 was added* The mixture Was stirred for 12 hours. The 
solvent was removed under reduced pressure followed by 
addition of ether and removal of the solvent under reduced 
pressure. The solid was filtered to result in a white 
solid (4 g) and dried in a vacuum oven. MS and H-NMR were 

15 consistent with the proposed structure. 



20 




25 N,N'-disuccinimidyl carbonate (DSC) (2 g) was added 

to the compound produced in Step B (2 g) in dry 
dimethylformamide (10 mL) followed by addition of 
dimethylaminopyridine (200 mg) . After a period of 20 
minutes DL-ethyl 3 -amino- 3- (3 ,5-dichlorophenyl) propionate 

30 hydrochloride (1.6 g) was added followed by addition of 
NMM (2.0 mL) . After complete reaction (4 hours) the 
product was isolated by extraction into ethyl acetate and 
dried over Na^S0 4 to result in an oil (3 g) . MS and H-NMR 
were consistent with the proposed structure. 
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Step D 




CON^^COI 

H H 



CO^Me 




C02Et 



10 



The compound produced in Step C was subjected to the 
conditions discribed in Tetrahedron Letters, Vol. 25, 
1984, 839-842 to reduce the nitro group. The reduction 
was performed on 2g of nitro compound to give 1 g of 
product. 



15 



20 



Step E 




25 



The compound produced in step D was guanidated 
according to the method in Example M on a 1 g scale and 
purified by reverse phase chromatography 
(water/acetonitrile) to result in 110 mg of the title 
compound as a white solid. MS and H-NMR were consistent 
with the proposed structure. 
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step F 




10 The compound produced in Step E (100 mg) was 

dissolved in water/ acetonitrile (1:1) $ followed by the 
addition of lithium hydroxide (100 mg) . The reaction was 
allowed to stir at 25 °C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trifluoroacetic acid was 

15 added until pH • 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 25 
mg of the title compound as a white solid. MS and H-NMR 
were consistent with the proposed structure. 



20 
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Example m 

Pr parati n of /8-[[2-[[[3 f 5-bis[ ( amino Jjainone thy 1) amino] - 
. pheny ljcarbonyl) amino] acetyl] amino] -3, 5-dichl r benzene- 
propanoic aeid, bis(trifluoroacetate) salt 

NH2 



NQ2 



Glycine (20 g, 266 mmol) was added to water (200 mL) , 
followed by addition of potassium hydroxide (20 g, 357 
mmol) and cooled to 0*C in an ice bath. . To this mixture 
3 , 5-dinitrobenzoyl chloride (20 g, 108 mmol) was added in 
acetonitrile (20 mL) drop-vise over a 10 minute period. 
After complete reaction (3-4 hours) concentrated 
hydrochloric acid was added until pH-l. The product was 
filtered, washed with water and air dried (20 g) . MS and 
H-NMR were consistent with the proposed structure. 
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5 




N,N'-disuccinimidyl carbonate (DSC) (1.2 g) was added 
to the compound produced in Step A (2 g) in dry 

10 dimethylformamide (10 mL) followed by addition of 

dimethylaminopyridine (200 mg) . After a period of 20 
minutes, DL ethyl 3-amino-3-(3,5 dichlorophenyl) 
propionate hydrochloride (1.2 g) was added followed by 
addition of NMM (2.0 mL) . After complete reaction 

15 (4 hours) the product was isolated by extraction into 

ethyl acetate and dried over Na 2 S0 4 to result in an yellow 
oil (2.1 g). MS and H-NMR were consistent with the 
proposed structure. 

20 Step C 



25 




The compound produced in Step B was subjected to the 
conditions discribed in Tetrahedron Letters, Vol. 25, 
30 1984, 839-842 to reduce of the nitro group. The reduction 
was performed on 2.5 g of nitro compound to give 2.1 g of 
the 3,5-dianilino derivative. MS and H-NMR were 
consistent with the proposed structure. 
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Step P 



5 




NH2 



10 The compound produced in Step C was guanidated 

according to the method in Example M on a 2 g scale (using 
4 g of the guanidating agent) and purified by reverse 
phase chromatography (vater/acetonitrile) to result in 
800 mg of a white solid. MS and H-NMR were consistent 

15 with the proposed structure. 

Step g 

The compound produced in step D (500 mg) was 
dissolved in water/acetonitrile (1:1), followed by 

20 addition of lithium hydroxide (100 mg) . The reaction was 
allowed to stir at 25»C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trifluoroacetic acid was 
added until pH - 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 

25 450 mg of the title compound as a white solid. MS and 
H-NMR were consistent with the proposed structure. 
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Example 292 

Preparation of 0-[£2-[[[3-[(anin imin methyl) amino] -5- 
(trif luoroacotyl) amino ] phenyl ) carbonyl ] amino) acetyl ) - 
amino]-3,5-dichl robensenepropanoic acid, 
trif luoroacetate salt 



HN^NHj 



Step A 




A mixture of 5-amino-3-nitro benzoic acid (Lancaster) 
(3 g) and trifluroacetic anhydride (Sigma) (20 mL) in 
methylene chloride vaa stirred for 2 days at 25°C. The 
solvent was removed under reduced pressure to leave an 
oil. To the oil was added water (50 mL) and the product 
filtered (4.5 g) • The product was dried in an oven at 
70 # C for 16 hours. MS and H-NKR were consistent with the 
proposed structure. 
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Step B 

02 

5 

HN 




N,N'-disuccinimidyl carbonate (DSC) (3 g) was added 
to the compound produced in step A (2.7 9) in dry 
dimethylformamide (4 mL) followed by addition of 
dimethylaminopyridine (200 mg) . After a period of 20 
minutes, tert-butyl glycine hydrochloride (2.7 g) was 
added followed by addition of NMM (2.0 mL) . After 
complete reaction (4 hours) the product was isolated by 
extraction into ethyl acetate and dried over NajSO, to 
result in an yellow oil (3.3 g) . MS and H-NMR were 
consistent with the proposed structure. 

Step C 



25 




The compound produced in Step B (3 g) was dissolved 
in methylene chloride (SO mL) . To this mixture TFA (20 mL) 
was added. The mixture was stirred for 12 hours. The 
solvent was removed under reduced pressure followed by 
addition of ether. The solid (2.7 g) was filtered and 




CON^COrf- 



10 



15 



20 
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dried in a vacuus ven for 1-2 hours. MS and H-NMR were 
consistent with the pr p sed structure. 

step P 




10 

N,N'-disuccinimidyl carbonate (OSC) (1.5 g) was added 
to the product of Step C (1.2 g) in dry dimethylformamide 
(10 mL) followed by addition of dimethylaminopyridine (200 
mg) . After a period of 20 minutes DL ethyl 3-amino-3-(3,5 

15 dichlorophenyl) propionate hydrochloride (1.7 g) was added 
followed by addition of NMM (2.0 mL) . After complete 
reaction (4 hours) the product was isolated by extraction 
into ethyl acetate and dried over Na 2 S0 4 to result in an 
yellow oil (2.1 g). MS and H-NMR were consistent with the 

20 proposed structure. 

step E 



25 




The compound produced in Step D was subjected to the 
conditions di scribed in Tetrahedron Letters, Vol. 25, 
1984, 839*842 to reduce the nitro group. The reduction 
was performed on 1.8 g of nitro compound to give 1.8 g of 
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th 3-anilino derivative. MS and H-NMR were consistent 
with th proposed structure. 



The compound produced in Step B was guanidated 
according to the method in Example M on a 1.5 g scale 
(using 3 g of the guanidating agent) and purified by 
reverse phase chromatography (vater/acetonitrile) to 
result in 750 mg of the above compound as a white solid. 
MS and H-NMR were consistent with the proposed structure. 



The compound produced in Step P (500 ng) was 
dissolved in water/ acetonitrile (1:1) /followed by the 
addition of lithium hydroxide (100 ng) . The reaction was 
allowed to stir at 25»c, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trifluoroacetic acid was 
added until pH - 2. The product was purified by reverse 
phase chromatography (vater/acetonitrile) to result in 300 
mg of the title compound as a white solid. MS and H-NMR 
were consistent with the proposed structure. 



S£ep_£ 
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Example 293 

Preparation of 0-[ [2-[ [ [3-(acetylamino)-5- 
[ ( amino iminomethyl ) amino]phenyl Jcarbonyl) amino] - 
5 acetyl ] amino ] -3 , 5-dichlorobenzenepropanoic 

acid, trifluoroacetate salt 



10 



20 




CF 3 



A mixture of 5-aaino-3-nitro benzoic acid (Lancaster) 
25 (5 g) and acetic anhydride (Sigma) (10 mL) in methylene 
chloride was stirred for 2 days at 25 »C. The solvent was 
removed under reduced pressure to leave an oil. To the 
oil was added water (50 mL) and the product filtered 
(4.5 g). The product was dried in an oven at 70°C for 16 
30 hours. MS and H-NMR were consistent with the proposed 
structure. 
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HN-COCH3 



N,N'-disuccinimidyl carbonate (DSC) (3 g) was added 
10 to the compound produced in Step A (3 g) in dry 
dimethylformamide (6 mL) followed by addition of 
dimethylaminopyridine (200 mg) • After a period of 20 
minutes tert-butyl glycine hydrochloride (2.1 g) was added 
followed by addition of NMM (2.0 mL) . After complete 
15 reaction (4 hours) the product was isolated by extraction 
into ethyl acetate and dried over Na^SO, to result in an 
yellow oil (3.3 g) . MS and H-NMR were consistent with the 
proposed structure. 



20 Stan c 



25 




The compound produced in Step B (3 g) was dissolved 
in methylene chloride (10 mL) • To this mixture TFA (10 
30 mL) was added. The mixture was stirred for 12 hours. The 
solvent was removed under reduced pressure followed by 
addition of addition of ether. The solid (3 g) was 
filtered and dried in a vacuum oven for 1-2 hours. MS and 
H-NMR were consistent with the proposed structure. 
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P2I 




HN-COCH* q 



a 




N,N'*disuccinimidyl carbonate (DSC) (1.5 g) was added 
to the product from Step C (1.2 g) in dry 

10 dimethylformamide (10 mL) followed by addition of 

dimethylaminopyridine (200 mg) . After a period of 20 
minutes DL ethyl 3-amino-3-(3,5 dichlorophenyl) propionate 
hydrochloride (1.7 g) was added followed by addition of 
NNM (2.0 nL) . After complete reaction (4 hours) the 

15 product was isolated by extraction into ethyl acetate and 
dried over Na 2 S0 4 to result in a tan solid (2 g) . MS and 
H-NMR were consistent with the proposed structure . 

Step E 




The compound produced in step D was subjected to the 
conditions described in Tetrahedron Letters, Vol. 25 , 
1984, 839*842 to reduce the nitro group. The reduction 
30 was performed on 1.5 g of nitro compound to give 1.5 g of 
the 3-anilino derivative. MS and H-NMR were consistent 
with the proposed structure. 
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step F 



5 




The compound produced in Step E was guanidated 
according to the method in Example M on a 1.4 g scale 
(using 2 g of the guanidating agent) and purified by 
reverse phase chromatography (vater/acetonitrile) to 
15 result in 750 mg of the above compound as a white solid. 
MS and H-NMR were consistent with the proposed structure. 

Step G 

The compound produced in Step F (300 mg) was 
20 dissolved in water/ acetonitrile (1:1), followed by the 

addition of lithium hydroxide (100 mg) . The reaction was 
allowed to stir at 25 •C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trif luoroacetic acid was 
added until pH - 2. The product was purified by reverse 
25 phase chromatography (water/acetonitrile) to result in 200 
mg of the title compound as a white solid. MS and H-NMR 
were consistent with the proposed structure. 
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Examples 294-296 



Step A 




To a 2 L- 3 -neck round bottom flask equipped with 

10 mechanical stirrer was added 0-aaino~3 , 5-dichloro- 

benzenepropanoic acid (52.78 g, 0.2255 mol) . The 0-amino- 
3 , 5-dichlorobenzenepropanoic acid was dissolved in 900 mL 
of acetone and 300 mL of water and sodium carbonate was 
added (3.0 eq., 71.70 g, 0.6765 mol). The pH ■ 10. me 

15 FMOC succinimidyl carbonate (Sigma Chemical Co. r 1.0 eq., 
76.06 g, 0.2255 mol) was dissolved in 600 mL of acetone 
and added slowly to the basic aqueous solution via 
addition funnel over 45 minutes. The reaction was stirred 
for 16 hours at room temperature. HPLC analysis (Waters, 

20 C18, reverse phase v 25 cm column, 50*90% acetonitrile in 
water over 30 minutes) indicated that the 0-amino-3,5- 
dichlorobenzenepropanoic acid was consumed. The acetone 
was removed from the reaction mixture in vacuo. The basic 
aqueous phase was acidified to pH » 3 using 3.0 N 

25 hydrochloric acid. In a 2L separatory funnel the acid 

layer was washed with 1L of ethyl acetate, the water layer 
was removed and the organic layer was washed (2 x 250 mL 
water, 2 x 250 mL saturated sodium chloride) * The organic 
layer was dried (magnesium sulfate) , filtered and 

30 concentrated in vacuo to 300 mL. Petroleum ether was 

added (300 mL) and a white f locculent solid precipitated. 
After 24 hours of air drying, isolated 38.49 g as a first 
crop (38% yield) • The mother liquor was saved for future 
use. NMR (DMSO): 2.62-2.72 (m, 2H) , 4.15-4.32 (m, 1H) , 

35 7.21-7.40 (m, 5H), 7.45 (S, 1H) , 7.60-7.70 (m, 2H) , 7.85 
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(d, j-7 Hz, 2H), 7.99 (d, j-7 Hz, 1H) . MS (FAB) m/e 
(relative intensity): 456.2 (20) , 179 (100). 



10 




Wang resin (25.0 g, 28.0 mmol) was placed in a 1L 3- 
neck round bottom flask fitted with an overhead stirrer 
and nitrogen inlet. The resin was swelled with 250 mL of 
methylene chloride for 15 minutes then drained. The FMOC 
15 protected amino acid produced in Step A (25.66 g, 56.0 
mmol) was activated in a separate 500 mL round bottom 
flask by dissolving in methylene 

chloride/dimethylformamide (4:1, 125 mL) and adding 
diisopropylcarbodiimide (Die, 8.77 mL, 56.0 mmol) via 

20 syringe, followed by addition of dimethylaminopyridine 
(DKAP, 0.342 g, 2.8 mmol). The solution was stirred at 
25 °C for 15 minutes, then added to the preswelled Wang 
resin. The slurry was stirred for 2 hours at 25°C. The 
reaction was drained and washed with methanol (3 x 250 

25 mL), methylene chloride (3 x 250 mL) and diethyl ether (3 
x 250 mL). The resin was then swelled in 250 mL of 
methylene chloride and drained. The activated product of 
Step A (12.83 g, 28.0 mmol, DIC, 4.36 mL, 28.0 mmol, DMAP, 
0.170 g, 1.4 mmol in 100 mL methylene 

30 chloride/dimethylformamide 4:1) was added to the swelled 
resin. The slurry was stirred at 25°C for l hour. The 
resin was drained and washed as before. Elemental 
analysis calculated for resin bound material: 

Calculated: C, 81.31; H, 6.30; N, 1.05; CI, 5.33. 

35 Pound: C, 79.03; H, 6.37; N, 1.16; CI, 5.74. 
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5 




NH-FMOC 



The product of Step B (28.0 nmol) was preswelled in a 

10 1L 3 -neck round bottom flask equipped with overhead 
stirrer and nitrogen inlet using 250 mL of methylene 
chloride for 15 minutes. The solvent was drained and a 
20% piperidine/dimethylformamide solution (125 mL) was 
added and the slurry was stirred at 25 °C for 2 hours. The 

15 resin was drained and washed with dimethylformamide (3 x 
100 mL), methanol (3 x 100 mL) methylene chloride (3 x 100 
mL) and diethyl ether (3 x 100 mL) . The resin was dried 
using house vacuum for 1 hour. An activated solution of 
FMOC-Glycine (20.81 g, 70.0 mmol, Die, 10.95 mL, 70.0 

20 mmol, DMAP, 0.85 g, 7.0 mmol. In 150 mL methylene 
chloride /dimethylformamide, 4:1) was added to the 
preswelled resin via syringe and stirred at 25 # C for 2 
hours. The resin was drained and washed (methylene 
chloride, methanol and diethyl ether, each 3 x 100 mL) • 

25 The resin was preswelled with 250 mL of methylene chloride 
for 15 minutes, drained and a solution of activated FMOC- 
Glycine (10.45 g, 35.0 mmol, DIC, 5.42 mL, 35.0 mmol, 
DMAP, 0.42 g, 3.5 mmol in 100 mL methylene 
chloride/dimethyl formamide 4:1) was added to the swelled 

30 resin via syringe. The slurry was stirred at 25 °c for 1 
hour. The resin was drained and washed (methylene 
chloride, methanol, diethyl ether, 3 x 100 mL each). The 
resin was vacuum dried for 1 hour. The Kaiser test 
(Kaiser, E. , Color Test for Detection of Free Terminal 
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Amino Gr ups in th Solid-Phase Synthesis f Peptides. 
Anal. Biochem. 1970, 34, 595-598) indicated coupling was 
complete. 

5 fftgp p 



O 




In a 500 ml* bottom flask equipped with magnetic 
stirrer, 3 -amino-benzoic acid (Aldrich, 10*0 g, 50.8 mmol) 
was dissolved in 50 mL of dioxane and 133 mL of 10% sodium 
carbonate. The stirred solution was cooled to 0 # C 

10 (ice/ water) and a solution of f luorenylmethyl 

chloroformate (13.78 g, 53.3 mmol, in 50 mL dioxane) was 
added dropvise over 15 minutes. The reaction was warmed 
to 25*C overnight. HPLC analysis (as described earlier) 
indicated that the starting material was consumed. 500 mL 

15 of water was added to the reaction mixture and a white 

precipitate formed immediately. The solid was collected, 
washed with 10% citric acid and dried under vacuum. 
Isolated 15.23 g, (83.4% yield) of a white flocculent 
solid. NMR (DMSO): 4.18-4.25 (m, 3H) , 7.25-7.41 (m, 6H) , 

20 7.62-7.72 <m, 3H) , 7.89-7.90 (m, 3H) . MS (FAB): product 
ion M+H observed at m/z 360. 
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Stan « 



P-OCT V^N— NH-FMOC 



C! 



10 20.0 g of the product of Step C (22.4 mmol) was 

presvelled in 500 nL of methylene chloride for 30 minutes. 
The solvent was drained and 250 mL of 20% 
piperidine/dimethyl formamide was added and allowed to 
stir at 25°C for 40 minutes. The resin was drained and 

15 washed with dimethyl formamide, methanol, methylene 

chloride, and diethyl ether (each solvent, 3 x 150 mL) . 
The Kaiser test indicated the deprotection was complete. 
The resin was dried using house vacuum for 45 minutes. 
The resin was then presvelled using 250 mL of methylene 

20 chloride, drained and the activated product of Step D 

(13.54 g, 35.5 mmol, DIC, 5.55 mL ff 35.5 mmol, DMAP, 0.88 
g, 7.2 mmol, in 100 mL methylene chloride/dimethyl 
formamide 4:1) was added to the presvelled resin. The 
reaction was stirred for 16 hours at 25°C. The resin was 

25 drained and washed as previously described. The Kaiser 
test indicated that the reaction vas not complete. The 
coupling reaction was repeated, the resin was drained and 
washed. A repeat Kaiser test indicated that the coupling 
reaction was complete. A small portion of the resin was 

30 FMOC deprotected (30 minutes with 20% piperidine/dimethyl 
formamide) then cleaved off resin (1 hour with 95% 
trif luoroacetic acid/water) for NMR analysis. NMR (DMSO) : 
2.68-2.78 (m, 2H), 3.88 (d, j«7 H2, 2H) , 5.06-5.20 
(m, 1H), 7.32-7.69 (m, 4H) , 7.54 (t, j«8 Hz, 1H) , 7.76 
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(s, 1H), 7.83 (d, j«8 Hz, 1H) , 8,57 (d, j-9 Hz, 1H) , 8.87 
(t, j-9 Hz, 1H). 



10 




The resin of Step £ (2.0 g, 2.0 mmol) in a 100 mL 
round bottom flask, was preswelled with 20 mL of dimethyl 

15 formamide, drained, then treated with 20 mL of 20% 

piper idine/dimethyl formamide for 40 minutes at 25 °C. The 
resin was filtered and washed with dimethyl formamide, 
methanol, methylene chloride and diethyl ether (3 x 10 mL, 
each) . The Kaiser test was inconclusive, and the 

20 deprotection step and washings were repeated. The repeat 
Kaiser test was still inconclusive, and the material used 
as is. The 2.0 g of resin was split into two 1.0 g 
portions and placed into 2 dram glass vials. Dimethyl 
formamide (4.0 mL/ vial) was added, followed by methyl 

25 isothiocyanate (1.4622 g, 20 mmol) . The vials were 

tightly capped and heated to 80 # C for 4 hours. The resin 
was filtered and washed with dimethyl formamide, methanol, 
methylene chloride, and diethyl ether (3 x 10 mL, each) . 
The resin was dried in vacuo. 



30 
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Step G 




10 



15 



20 



25 



The resin product from Step F was transferred to a 
fritted, 100 mL reaction vessel. The resin was swelled 
with methylene chloride (3 x 10 mL) and drained. In a 
separate vial 2-chloro-l-methylpyridiniumiodide (Aldrich, 
0.405 g, 1.58 mmol) was dissolved in 5 mL of 
dimethylformamide/methylene chloride 4:1 and added to the 
preswelled resin, followed by tr i ethyl amine '0. 441 mL, 
3.17 mmol). The reaction slurry was. stirred for 8 hours 
at 25 # C. The resin was drained, and washed with 
dimethylformamide and methylene chloride (3 x 10 mL 
each) • The resin was dried in vacuo. 



The resin product from Step 6 (0.666 g, 0.7 mmol) was 
transferred to a 15 mL fritted vessel and suspended in 3.5 
mL of dimethylformamide/methylene chloride (1:1). 
Methylamine (2.0 M in tetrahydrofuran, 4.4 mL, 8.8 mmol) 
was added to the resin slurry and allowed to stir at 25 °c 
for 16 hours. The resin was drained, and washed with 
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diaethy If oraamide, methan 1, methylene chloride and 
di thyl ther (3 x 10 iL each) . The resin was dried i 
vacuo for 1 hour. 

5 step I 



10 




The resin product froa Step G (0.666 g, 0.7 mnol) was 
15 transferred to a 15 aL fritted vessel and suspended in 3.5 
aL diaethy If oraaalde/aethylene chloride (1:1). Ethylaaine 
(2.0 M in tetr ahydr of uran , 4.4 uL, 8.8 imol) was added to 
the resin slurry and allowed to stir at 25 °C for 16 hours. 
The resin was drained, and washed with diaethy If oraamide, 
20 methanol, methylene chloride and diethyl ether (3 x 10 mL 
each) . The resin was dried in vacuo for 1 hour. 



25 



30 
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The resin product from step G (0.666 g, 0.7 mnol) was 
transferred t a 15 mL fritted vessel and suspend d in 3.5 
mL dimethylformamide/methylene chl ride (1:1). 
Isopropylamin (0.749 mL, 8.8 mnol) was added to the resin 
5 slurry and allowed to stir at 25°C for 16 hours. The 
resin was drained, and washed with dimethylforaamide, 
methanol, methylene chloride and diethyl ether (3 x 10 mL 
each) . The resin was dried in vacuo for 1 hour. 
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Example 294 

Preparati n f (±) 3,5-dichlor [2-[ [ [3- 
[ [ (methylamino) (m thylimino)m thyl] amino] - 
phenyljcarbonyl) amino] acetyl] amino] - 
benzenepropanoic acid, 
trif luoroacetate salt 



10 




The resin product from Step H was treated with 2.5 aL 
of 95% trifluoroacetic acid/water for l hour at 25°C. The 
filtrate was collected. The resin was washed with 2x1 

20 ml. of 50% trifluoroacetic acid/ methylene chloride and the 
filtrate collected. The resin was washed once more with 1 
mL of methylene chloride. All filtrates were combined 
into a tared 2 dram vial and concentrated under nitrogen 
flow. Toluene (l mL) was added to aid in removing excess 

25 trifluoroacetic acid, and the sample was concentrated 
again under nitrogen. Lastly methylene chloride (1 mL) 
was added and the sample was reconcentrated to give 
198.3 mg of a golden oil. HPLC (as described earlier, 
220 nM) shows a 91% pure major peak. NMR (DMSO) : 2.72 

30 (d, j-7HZ, 2H). 2.79 (s, 6H) , 3.87 (d, j-7 Hz, 2H) , 5.11- 
5.20 (m, 1H), 7.30-7.58 (m, 5H) , 7.70-7.80 (m, 4H) , 8.55 
(d, j-8 HZ, 1H), 8.76 (t, j=3Hz, 1H) , 9.39 (s, 1H) . 
NS(ES): product ion observed at m/z 480. 
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Example 3?$ 



10 



15 



20 



25 



Preparation f (±) 3,5-dichl r [2-[ [ [3- 
C [ (ethylamin ) (methylimino) methyl] amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid, 
trif luoroacetate salt 



The resin product from Step I was treated with 2.5 iL 
of 95% trifluoroacetic acid/water for 1 hour at 25 °C. The 
filtrate was collected. The resin was washed with 2x1 
mL of 50% trifluoroacetic acid/methylene chloride and the 
filtrate collected. The resin was washed once more with 1 
mL of methylene chloride. All filtrates were combined 
into a tared 2 dram vial and concentrated under nitrogen 
flow. Toluene (1 mL) was added to aid in removing excess 
trifluoroacetic acid, and the sample was concentrated 
again under nitrogen. Lastly methylene chloride (l mL) 
was added and the sample was reconcentrated to give 
261.2 mg of a golden oil. HPLC (as described earlier, 
220 nM) shows a 94% pure major peak. NMR (DMSO) : l.ll 
<t f j-7H«, 3H), 2.72 (d, J=7 hZ, 2H) , 2.79 (s, 3H) , 3.25- 
3.60 (m> 2H), 3.87 (d, j=7 Hz, 2H) , 5.02-5.20 (m, 1H) , 
7.30-7.58 5H), 7.70-7.85 (m, 4H) , 8.55 (d, j-8 HZ, 

1H)> 8.76 (t, j-3Hz, 1H) , 9.40 (s, 1H) . MS(ES): product 
ion observed at m/z 494. 
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Example 296 



10 



15 



20 



25 



Preparati n f (±) 3,5-dichloro-0-[ [2-[ [ [3-[ [ [ (i 
methylethyl)amin ] (methyl imino) methyl] amin ]- 
phenyl ] car bony 1 ] amino ] acetyl } amino ] - 
benzenepropanoic acid, 
trif luoroacetate salt 



The resin product from Step J was treated with 2.5 mL 
of 95% trif luoroacetic acid/vater for l hour at 25°C. The 
filtrate was collected. The resin was washed with 2 x 
1 mL of 50% trifluoroacetic acid/methylene chloride and 
the filtrate collected. The resin was washed once more 
with 1 mL of methylene chloride. All filtrates were 
combined into a tared 2 dram vial and concentrated under 
nitrogen flow. Toluene (1 mL) was added to aid in 
removing excess trifluoroacetic acid, and the sample was 
concentrated again under nitrogen. Lastly methylene 
chloride (1 mL) was added and the sample was 
reconcentrated to give 330.3 mg of a golden oil. HPLC (as 
described earlier, 220 nM) shows an 89% pure major peak. 
HMR (DMSO): 1.15 (d, j»7Hz, 6H) , 2.72 (d, j-7Hz, 2H) , 2.79 
(d, j-7 Hz, 3H), 3.79-3.92 (m, 3H) , 5.05-5.20 (m, 1H) , 
7.30-7.50 (a, 5H), 7.60-7.78 (m, 4H) , 8.55 (d, j«8 Hz, 
1H), 8.76 (t, j=3Hz, 1H), 9.40 (s, 1H) . MS(ES): product 
ion observed at m/z 508. 




WO 97/08145 



PCI7US96/13500 



- 569 - 
Examples 297-299 



Step A 




10 To a 50 nL round bottom flask equipped with magnetic 

stirrer vas added 3-amino-3-(4-f luoro-phenyl) -propionic 
acid, (0*300 g, 1.64 mmol) . The propionic acid was 
dissolved in 1 mL of acetone and 6 ml of water and sodium 
carbonate was added (0*53 g, 4.92 mmol). The pH=10. The 

15 FM0C succinimidyl carbonate (Sigma Chemical Co., 0.553 g, 
1.64 mmol) was dissolved in 6 mL of acetone and added 
slowly to the basic aqueous solution via addition funnel 
over 20 minutes. The reaction was stirred for 16 hours at 
room temperature. HPLC analysis (Haters, C18, reverse 

20 phase, 25 cm column, 50-90% acetonitrile in water over 30 
minutes) indicated that the starting material was 
consumed. The acetone was removed from the reaction 
mixture in vacuo. The basic aqueous phase was acidified 
to pH=3 using 3.0 N hydrochloric acid. In a 50 mL 

25 separatory funnel the acid layer was washed with 15 mL of 
ethyl acetate, the water layer was removed and the organic 
layer was washed (2 x 30 mL water, 2 x 30 mL saturated 
sodium chloride) • • The organic layer was dried (magnesium 
sulfate), filtered and concentrated in vacuo. Petroleum 

30 ether was added (10 mL) and a white flocculent solid 
precipitated. After 24 hours of air drying, isolated 
0.582 g as a first crop (87.5% yield). The mother liquor 
was saved for future use. NHR (DMSO) : 2.55-2.75 (m, 2H) , 
4.10-4.30 (m, 3H), 4.85-4.95 (m, 1H) , 7.12 (t f j«8 Hz, 
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2H), 7.24-7.42 (m, 5H) , 7.64 (d, j=8 Hz, 2H) , 7.82-7.94 
(m, 3H). MS (FAB) : pr duct ion M+Li observed at m/z 412. 



Hang resin (0.60 g, 0.36 mmol) was placed in a 100 mL 
round bottom flask. The resin was swelled with 8 mL of 
methylene chloride for 15 minutes then drained. The FMOC 
protected amino acid of Step A (0.365 g, 0.9 mmol) was 
activated in a separate 25 mL round bottom flask by 
dissolving in methylene chloride/dimethylformamide (4:1, 
19 mL) and adding diisopropylcarbodiimide (DIC f 0.141 mL, 
0.90 mmol) via syringe, followed by the addition of 
dimethylaminopyridine (DMAP, 22 mg, 0.18 mmol). The 
solution. was stirred at 25°C for 15 minutes, then added to 
the preswelled Wang resin. The slurry was stirred for 2 
hours at 25«C. The reaction was drained and washed with 
methanol (3 x 10 mL) , methylene chloride (3 x 10 mL) and 
diethyl ether (3 x 10 mL). To ensure complete reaction, 
the coupling sequence was repeated. After drying in vacuo 
the resin was swelled with 8 mL of methylene chloride, 
drained and 8 mL of 20% piperidine/dimethylformamide was 
added and the slurry was stirred for 30 minutes. The 
resin was drained and washed as described previously. The 
resin was dried in vacuo for 1 hour. Elemental analysis 
calculated for resin bound material: 

Calculated: C, 88.23; H, 7.36; N, 0.76; F, 1.03. 

Found: C, 87.13; H, 7.31; N, 0.79; F, 1.06. 



Sten B 



O 




>NH2 
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?tep q 



O 



5 




F 

10 

The resin product from Step B was swelled with 8 mL 
of methylene chloride, then drained. An activated solution 
of FMOC-Glycine (0.267 g, 0.90 mmol, DIC, 0.140 mL, 0*90 
mmol, DMAP, 22 mg, 0.18 mmol. In 10 mL methylene 

15 chloride/dimethylformamide, 4:1) was added to the 

presvelled resin via syringe and stirred at 25°C for 2 
hours* The resin was drained and washed (methylene 
chloride, methanol and diethyl ether, each 3 x 10 mL) . 
The resin was presvelled with 20 mL of methylene chloride 

20 for 15 minutes, drained and the coupling reaction was 
repeated to ensure complete reaction. The Kaiser test 
(Kaiser, E. , Color Test for Detection of Free Terminal 
Amino Groupos in the Solid-Phase Synthesis of Peptides. 
Anal. Biochem. 1970, 34, 595-598) indicated the coupling 

25 was complete. The resin was then suspended in 8 mL of 20% 
piper idine/dimethylformamide for 30 minutes, drained and 
washed with dimethylformamide, methanol, methylene 
chloride, and diethyl ether (3 x 10 ml, each) . The resin 
was dried in vacuo for 1 hour. 

30 
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5 

In a 500 mL round bottom flask equipped with magnetic 
stirrer, 3 -amino-benzoic acid (Aldrich, 10.0 g, 50.8 mmol) 
was dissolved in 50 mL of dioxane and 133 mL of 10% sodium 
carbonate. The stirred solution was cooled to 0°c 

10 (ice/water) and a solution of f luorenylmethyl 

chloroformate (13.78 g, 53.3 mmol, in 50 mL dioxane) was 
added dropvise over 15 minutes. The reaction warmed to 
25 °C overnight. HPLC analysis (as described earlier) 
indicated that the starting material was consumed. 500 mL 

15 of water was added to the reaction mixture and a white 

precipitate formed immediately. The solid was collected, 
washed with 10% citric acid and dried under vacuum. 
Isolated 15.23 g, (83.4% yield) of a white flocculent 
solid. NMR (DMSO): 4.18-4.25 (m, 3H) , 7.25-7.41 (m r 6H) , 

20 7.62-7.72 (m f 3H) , 7.80-7.90 (m, 3H) . MS (FAB): product 
ion M+H observed at m/z 360. 



25 



30 




MOC 



The resin product from Step C was then presvelled 
using 10 mL of methylene chloride, drained and the 
activated product of step D (0.343 g, 0.90 mmol, Die, 
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0.141 mL, 0.90 mmol, DMAP, 22 mg, 0.18 mm 1, in 5 mL 
methylene chloride/dimethylf ormamide 4:1) was added to the 
presvelled resin. Th reaction was stirred f r 16 h urs 
at 25°C. The resin was drained and washed as pr viously 
5 described. The Kaiser test indicated that the reaction 
was not complete. The coupling reaction was repeated, the 
resin was drained and washed. A repeat Kaiser test 
indicated that the coupling reaction was complete. The 
resin was dried in vacuo for 1 hour. 

10 

St£B_£ 



15 




F 



The resin product from Step E was placed in a 100 mL 
round bottom flask, was presvelled with 10 mL of 
dimethylformamide, drained, then treated with 20 mL of 20% 
piperidine/dimethy If ormamide for 10 minutes at 25 °C. The 

25 resin was drained and the procedure was repeated. The 
resin was filtered and washed with dimethylformamide, 
methanol, methylene chloride and diethyl ether (3 x 10 mL, 
each) . The Kaiser test indicated that the deprotection 
step was complete. The resin was placed into a glass 2 

30 dram vial with dimethylformamide (8.0 mL) , followed by 
methyl isothiocyanate (0.526 g, 7.2 mmol) . The vial was 
tightly capped and heated to 80°C for 4 hours. The resin 
was filtered and washed with dimethylformamide, methanol, 
methylene chloride, and diethyl ether (3 x 10 mL, each). 
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The resin was dried in vacuo. Elemental analysis 
calculated f r r sin bound material: 

Calc'd: C, 83.56; H, 6.46; N, 2.19; F, 1.03; S, 1.35. 
Found: C, 82.32; H, 6.67; N, 2.53; F, 1.02; S, 1.44. 

5 

steo G 

The resin product from Step F (ioo »g, 0.06 mmol) was 
transferred to a 2 dram glass vial. The resin was swelled 
with methylene chloride (3x1 mL) and drained, in a 

10 separate vial 2-chloro-l-methylpyridiniumiodide (Aldrich, 
18.4 mg, 0.072 mmol) was dissolved in 3 mL of 
dimethylformamide/methylene chloride 4:1 and added to the 
preswelled resin , followed by triethylamine (20.1 uL, 
0.144 mmol). The reaction slurry was stirred for 16 hours 

15 at 25 *c* The resin vas drained, and washed with 

dimethylformamide, methanol, methylene chloride, and 
diethyl ether (3 x 4 mL, each) . The resin vas dried in 
vacuo for 3 hours. The resin was treated with 95% 
trifluoroacetic acid (1.5 mL) for 1 hour. The resin was 

20 filtered and washed with 50% trifluoroacetic 

acid/methylene chloride (2 x 1.0 ml) followed by methylene 
chloride (1 x 1*0 mL) • The filtrates were combined and 
dried in vacuo in tared 2 dram glass vials. 
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Preparation f (±) 0-[[2-[[[3-[[ (ethylaain )- 
(m thy liaino) methyl ]amin ] phenyl ]carb nyl]- 
5 amino] acetyl] amino] -4-f luorobenzene- 

propanoic acid, trifluoroacetate salt 



10 




Isolated 28.1 mg of a golden oil. NMR (DMSO) : 1.13 
(t, j-7 HZ, 3H), 2.65-2.75 (a, 2H) , 2.76-2.85 (a, 3H) , 
3.25 (t, j«3Hz, 2H), 3.80-3.95 <B, 2H) , 5.10-5.21 (m, 1H) , 
20 7.13 (t f j-8 HZ, 2H), 7.30-7.40 (a, 3H) , 7.52 (t, j=8 Hz, 
1H), 7.65-7.85 (a, 3H) , 8.49 (d, j-8 Hz, 1H) , 8.71 (t, j=8 
Hz, 1H) 9.40 (s, 1H). HPLC (as described earlier, 220 nH) 
90.15% pure. MS (ES) : product ion observed at m/z 444. 
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Example 298 

Preparation of (±) 4-f luoro-0-[ [2-[ [ [3-[ [ [ (1- 
methylethyl) amino] (m thy limine) methyl] amin ]- 
5 phenyl ]carbonyl] amino] acetyl) amino] - 

benzenepropanoic acid, 
trif luoroacetate salt 



10 



15 




Isolated 44.9 mg of a golden oil. NMR (DMSO) : 1.16 
(d, j-7 Hz, 6H), 2.61-2.70 (m, 2H) , 2.73-2.80 (m, 3H) , 
20 3.75-3.90 (m, 3H) f 5.10-5.21 (m, 1H) , 7.11 (t, j»8 Hz, 
2H), 7.25-7.37 <m, 3H) , 7.49 (t, j-8 Hz, 1H) , 7.59-7.82 
(m, 3H), 8.49 (d, j-8 HZ, 1H) , 8.70 (t, j-3 Hz, 1H) 9.40 
(s, 1H) . HPLC (as described earlier, 220 nM) 98% pure. 
MS (ES) : product ion observed at m/z 458. 
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Example 299 

Preparation f (±) 4-f luoro-/J-[ [2-[ [ [3-[ [ [ (4- 
pyridinylmethyl) amin ] (methylimino) methyl] - 
5 amino ] phenyl] car bony 1] amino] acetyl] amino ]- 

benzenepropanoic acid, trif luoroacetate salt 



10 




Isolated 31.6 mg of a golden oil. NMR (DMSO) : 2.60- 

2.72 (a, 2H), 2.81-2.89 (d, j«7 Hz, 3H) , 3.80-3.95 (m, 
2H), 4.61-4.80 (bs, 2H) , 5.10-5.21 (m, 1H) , 7.01-7.22 <m, 
4H), 7.29-7.44. <m, 3H) , 7.50 (t, j=8 Hz, IE), 7.65-7.85 

20 <m, 3H), 8.40-8.50 (d, j«8 Hz, 1H) , 8.70-8.85 (m, 3H) , 

9.73 (s, 1H) . HPLC (as described earlier, 220 nM) 98% 
pure. MS(ES): product ion observed at m/z 507. 
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The following compounds ar prepared acc rding to 
analog us solid-phase synthetic methods described in 
Examples 294-299. 
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I Example 
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Example 
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Example 
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Example 
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Examnlg 

Preparation f (±) ethyl 3,5-dichl ro-0-[ £2-[ [ [3- 
[ ( 1 , 4 , 5 , 6-tetrahydr -5 , 5-dimethylpyrimidin-2-yl) - 
5 amino ] phenyl Jcarbonyl) amino] acetyl] amino ] - 

benzenepropanoate, trif luoroacetate salt 




To a suspension of the 1- ( 3 -carboxyphenyl) -2 -thiourea 

15 (produced in Example 236, Step A) (10.00 g, 0.051 mol) in 
ethanol (100 mL) was added iodomethane (3.5 mL) and heated 
at 70 # C under nitrogen atmosphere for 2.5 hours. The 
reaction mixture was concentrated under reduced pressure, 
the residue was triturated with ether containing 10% EtOAc 

20 (2 x 100 mL) and the supernatent decanted. The resulting 
solid was dried in vacuo for 2 hours, dissolved in DMF (75 
mL) and added dropwise to a solution of 2,2 dimethy 1-1,3 
propanediamine (42 g, 0.41 mol) in DMF (20 mL) over a 
period of 1 hour. The resulting mixture was heated at 

25 80°C under nitrogen atmosphere for 16 hours with 

simultaneous trapping of the methylmercaptan in 5% sodium 
hypochlorite solution. DMF was distilled in vacuo, the 
residue was dissolved in water (50 mL) and washed with 
diethyl ether (3 x 25 mL) . The aqueous phase was 

30 acidified with 2N HC1 to pH 4.0 when a white precipitate 
was obtained. It was filtered, washed with water and 
ether and dried to give the desired product 8.0 g (63%) 
as a white powder. 'H-NMR and MS were consistent with the 
structure. 
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Step n 



5 




To a suspension of the HCI salt of Step A (1.0 g, 
0.0035 aol) in DMF (15 ml), was added N-methylmorpholine 

10 (0.46 mL) and cooled to -10 # C in an ice-salt bath. This 
reaction mixture was then treated with isobutyl 
chloroformate (0.45 mL) , stirred at -10°C for 30 minutes, 
and a solution of the. amine generated by the addition of 
N-methylmorpholine (0.46 mL) to a solution of t- 

15 butylglycinate hydrochloride (0.6 g) in DMF (5 mL) at 0°C. 
The resulting reaction mixture was stirred at -10 # c for 1 
hour and at room temperature for 16 hours under argon 
atmosphere. DMF was distilled In vacuo, the residue was 
treated with 5% sodium bicarbonate (25 mL) and EtOAc (25 

20 mL) and stirred at room temperature for 30 minutes. A 
white precipitate was obtained. The precipitate was 
filtered, washed with water (2 x 20 mL) , and EtOAc (2 x 20 
mL), and dried to give the desired compound, 0.58 g (46%). 
'H-NMR and MS were consistent with the structure. 

25 



30 
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The product f Step B (0.6 g, 0.0017 mol) was 
suspended in dioxane (2.0 mL) and treated with 4N HC1 in 
dioxane (0,9 mL) and stirr d overnight at room 
temperature. The reaction mixture was diluted with 
5 diethyl ether, filtered, and the residue washed with 
diethyl ether (3 x 20 mL). The resulting pale yellow 
solid was dried in a desiccator over NaOH pallets and used 
as such in the following step, without purification. 




To a suspension of HC1 salt as prepared in Step C in DMF 
(10 mL) , was added N-methylmorpholine (0.21 mL) and cooled 

20 to -10°C in an ice-salt bath. This reaction mixture was 
then treated with isobutylchloroformate (0.24 mL) , stirred 
at -10°C for 30 minutes, and a solution of the amine 
generated by the addition of N-methylmorpholine (0.46 mL) 
to a solution of ethyl DL-3-amino-3-(3,5-dichlorophenyl)~ 

25 propionate (produced as in Example 1, Steps A and B 
substituting 3 , 5-dichlorobenzaldehyde for 3 -pyridine 
carboxaldehyde) (0.6 g, 0.002 mol) in DMF (5 mL) at 0°C. 
The resulting reaction mixture was stirred at -10°C for l 
hour and at room temperature for 16 hours under argon 

30 atmosphere. DMF was distilled in vacuo, the residue was 
triturated with ether (2 x 25 mL) and the supernatent 
decanted. The insoluble residue was purified by reverse 
phase HPLC using a 30 minute gradient of 5-70% CH 3 CN in 
water at a flow rate of 70 mL/minute. The appropriate 
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fractions were combined and f r eze dried t af f rd the 
desired TFA salt, as a pale yell w powder. l H-NMR and MS 
were c nsistent with the structure. 
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Example 362 



5 



Preparation f (±) 3,5-dichl r -2 -hydroxy-/?- [ [2-[ [ [3- 
[ (1,4,5, 6-tetrahydro-5 , 5 -d ime thy Ipyr imidin- 2 -y 1 ) - 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino] - 
benzenepropanoic acid, trif luoroacetate salt 




O 



10 



OH 



15 



The above compound was prepared by coupling the 
product of Step C in Example 361 with the product of 
Example 440, Step A, as described in Example 361. The 
20 desired product was isolated by reverse-phase HPLC using a 
30 minute gradient of 5-70* CH 3 CN in water at a flow rate 
of 70 mL/minute. The appropriate fractions were combined 
and freeze dried to afford the desired TFA salt. 'H-NMR 
and MS were consistent with the structure. 
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Example 363 

Preparation of 0-[ [2-[ [ [3-[ ( aminoiminomethyl) amino]- 
phenyl )carbonyl]amin ) acetyl ]amin ]-4- 
5 fluorobenzenepropanoic acid, 

trif luoroacetate salt 



10 




15 A mixture of 4-fluorophenyl bromide (10.0 g, 0.057 

mol), tert-butylacrylate (9.52 g, 0.074 mol) , palladium 
acetate (0.13 g, 0.00057 mol), tri-para-tolyphosphine 
(0.87 g, 0.0029 mol) and triethylamlne (5.78 g, 0.057 mol) 
in 30 mL of DNF was heated at 120 # C for 16 hours. The 

20 mixture was cooled and treated with 500 mL of water. The 
aqueous phase was extracted with ethyl acetate (3 x 200 
mL) and the organic layer was washed with brine, dried 
over magnesium sulfate and filtered. The filtrate was 
concentrated and the residue was purified by 

25 chromatography on silica gel (ethyl acetate/hexane, 1:9) 

to give 10*13 g of product as a yellow oil (80%). The NMR 
was consistent with the proposed structure. 
Analysis Calc'd. for C 13 H l5 F0 2 : C, 70.25; H, 6.80. 

Found: C, 69.77; H, 7.08. 

30 
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Step B 

The product from step A (8.7 g, 0.039 mol) was 
treated with tert-butanol saturated with ammonia and 3 mL 
of acetic acid at 110 °C and 900 psi in a Parr shaker for 
5 48 hours. The mixture was filtered and concentrated. The 
residue was dissolved with 200 mL of cold IN HC1 and 
extracted with ethyl acetate. The aqueous phase was then 
basified with potassium carbonate and extracted with 
methylene chloride (2 x 200 mL) . The combined extracts 
10 were washed with brine, dried over magnesium sulfate and 
filtered. The filtrate was concentrated to give 4.23 g of 
a yellow oil (41%) . The structural assignment was 
supported by the NKR spectrum. 

15 step c 

To a solution of the compound of Example M (1.0 g, 
0.0037 mol) in 10 mL of DMF was added N-methylpiperidine 
(0.42 g, 0.0037 mol) rapidly. The mixture was stirred at 
room temperature for 20 minutes, then treated with 
20 isobutyl chloroformate at 0*C After 15 minutes, a 

solution of the product from Step B in 3 mL of DMF was 
added. The reaction mixture was allowed to warm to room 
temperature and stirred overnight. Oimethylformamide was 
removed in vacuo and the residue was purified by reverse 
25 phase HPLC [acetonitrile/water (containing 0.5% of TFA) ] 
to give 0.97 g of a pale yellow solid (44%): 
Analysis calc'd. for C^BgNAF-l.O HjO-l.o TFA: 

C, 50.93; H, 5.30; N, 11.88. 
Found: C, 50.61; H, 4.92; K, 11.74. 

30 

step P 

To a suspension of the product from Step C in 10 mL 
of methylene chloride at 0°C was added 6 mL of TFA. The 
mixture was stirred at room temperature for 4 hours. 
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Solv nt was removed and the residue was purified by 
r v rse phase HPLC [acet nitril /water (c ntaining 0.5% of 
TFA)3 t give 0.75 g f the title compound as a whit 
s lid (75%) : 
5 Analysis Calc'd. for C^HjoNjO^- 1. 5 TFA: 

C, 46.16; H, 3.79; N, 12.23. 
Found: C, 45.86; H, 3.68; N, 12.23. 
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Example 364 

Preparation of (±) 0-[ [2-[ [ [3-[ (amin iminom thyl)- 
amin ]ph nyl ]carbonyl] amino] acetyl] amino]- 
5 1H- imidazole- 2 -propanoic acid, 

tris ( tr if luoroacetate) salt 



10 




Step A 

A solution of 2-imidazolecarboxaldehyde (6.0 g, 0.063 
15 mol) and (tert-butylcarbonylaethylene) triphenylphosphorane 
(29.4 g, 0.078 mol) in 150 mL of tetrahydrofuran was 
heated at 55 # C overnight. The clear solution was cooled 
and concentrated in vacuo. The residue was purified by 
chromatography on silica gel (ethyl acetate/hexane, 8:2) 
20 to give 9.7 g of product (1:1 E/2 mixture) as a white 
solid (79%) : Analysis Calc'd. for C^NjC^: 

C, 61.84; H, 7.27; N, 14.42. 
Pound: C r 61.52; H, 7.39; N, 14.21. 

25 StCP P 

To a suspension of prewashed sodium hydride (0.62 g, 
0.026 mol) in 40 mL of dry dimethylformamide was added the 
product from Step A slowly. After 30 minutes, 2- 
(trimethylsilyl)ethoxymethyl chloride was added and the 
30 reaction mixture was stirred at room temperature for 2 
hours. Water was added and the aqueous phase was 
extracted with ethyl acetate. The organic layer was 
washed with brine, dried over magnesium sulfate and 
filtered. The filtrate was concentrated and the residue 
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pur if i d by chromatography on silica gel (ethyl 
acetate/hexane, 1:1) t give 3.54 g f E isomer as a 
colorl ss oil and 2.66 g f 2 is mer as a white s lid 
(73%). Analysis Calc'd. f r C^N^C^Si: 
5 C, 59.22; H, 8.70; N, 8.63. 

Found: C, 58.94; H, 9*12; N, 8.53. 

Step C 

To a solution of N-benzyl(trimethylsilyl) amine 
(2.16 g, 0.012 mol) in 30 mL of dry tetrahydrofuran at 
-78°C was added n-butyl lithium (0.012 mol) slowly. After 
30 minutes, a solution of the product of Step B (2.6 g, 
0.008 mol) in 15 mL of tetrahydrofuran was added and the 
reaction mixture was stirred at this temperature for 2.5 
hours. The reaction was then quenched with a solution of 
acetic acid in tetrahydrofuran, followed by Addition of 
saturated sodium bicarbonate to pH 9. The aqueous phase 
was extracted with ethyl acetate and the organic layer was 
washed with brine, dried over magnesium sulfate and 
filtered. The filtrate was concentrated and purified by 
chromatography on silica gel (ethyl acetate/hexane, 6:4) 
to give 1.96 g of product as a clear oil (60%). 
Analysis Calc'd. for CoH^NjOjSi: 

C, 64.00; H f 8.64; N, 9.73. 
Found: C, 63.72; H, 8.85; N, 9.73. 

step P 

To a solution of the product from Step C (5.4 g, 
0.0125 mol) and ammonium formamide (7.89 g, 0.125 mol) in 
30 150 mL of methanol was added Pd/C (170 mg) • The mixture 
was stirred at reflux for 3 hours. The catalyst was 
filtered through celite and the filtrate was concentrated. 
The residue was dissolved in 400 mL of water, saturated 
with potassium carbonate, extracted with ethyl acetate. 



10 



15 



20 



25 
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The rganic layer was washed with brine, dried over 
magnesium sulfat and filtered. The filtrat was 
concentrated to give 3.9 g of product as a colorless il 
(91%). Th NHR spectrum indicated that the compound was 
5 of sufficient purity for the next step. 

Step E 




15 The above compound was synthesized under the same 

conditions as described in Step C of Example 363. The 
crude product was purified by reverse phase HPLC 
[acetonitrile/ water (containing 0.5% of TPA) ] to give 
1.5 g of product as a yellow solid (60%) : 
20 Analysis Calc'd. for CAX&Si^a.S TFA: 

C, 44.07; H, 5.19; N, 11.61. 
Pound: C, 44.24; H, 5.14; N, 11.91. 

Step F 

25 The title compound was obtained from the product of 

Step E following the procedure described in Step D of 
Example 363. The crude product was purified by reverse 
phase HPLC (acetonitrile/water (containing 0.5% of TFA)] 
to give 0.35 g of the title compound as a yellow solid 
30 (24*): 

Analysis Calc'd. for C^^H^O.O TFA: 

C, 36.93; H, 3.10; N, 13.70. 
Found: C, 37.76; H, 2.95; N, 14.22. 
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Examnle 365 

Preparation of (±) /}-( [2-[ [ [3-[ (aminoiminom thyl) - 
amino ] phenyl ] carbonyl ] amino] acetyl ] amino] - 




The above compound was made by following the reaction 
sequence described in Example 364 Step A and Step C to 
Step F. The structure was confirmed by the NMR spectrum. 
Analysis Calc'd. for C^nNjO^-l.S TFA: 

C, 42.18; H, 2.98; N, 11.18. 
Pound: C, 42.24; H, 3.07; N, 11.12. 



15 



20 
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Example 366 

Preparation f 0-[ [2-[ [ [3-[ (aminoiminomethyl)- 
amin ) phenyl ]carbonyl]amin ] acetyl] amino ]- 
5 -5 -bromothiophene-2 -propanoic acid, 

trifluoroacetate salt, monohydrate 



10 




A solution of the product of t-butyl ester of the 
above compound (prepared according to analoguous 
methodology as described herein) (1.0 g, 1.91 mmol) and 

20 trifluoroacetic acid (14.8 g, 10.0 ml, 13.0 mmol) in 

dichloromethane (25 ml) was stirred at 0°C for 30 minutes. 
The reaction mixture vas allowed to warm to room 
temperature and stirred for 6 hours. The solvent vas 
removed under reduced pressure. The crude product was 

25 purified by HPLC (acetonitrile, water, trifluoroacetic 

acid) to give pure title compound (0.43 g, 38%) as a white 
solid. 

Analysis Calc'd. for C^jN^SBr -CFjCOOH-HjO: 

C, 38.01; H, 3.53; N, 11.67; S, 5.34 
30 Pound: C, 38.07; H, 3.23; N, 11.48; S, 4.99 
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Examp^ ? 367 

Preparation of (±) 3,5-dichl r [2-[ [ [3- 
[ ( 1 , 4 , 5 , 6-tetrahydro-5 , 5-dimethy Ipyr imidin- 
5 2 -y 1 ) amino ] pheny 1 ] car bony 1 ] amino ] acetyl ] - 

amino] benzenepropanoic acid, 
trif luoroacetate salt 




CI 



The ethyl ester prepared in Example 361, Step D (0.22 
g) was hydrolyzed to the acid using 1M LiOH, (1.8 mL) in 
20 acetonitrile (0*2 mL) , followed by acidification and 

purification by reverse-phase HPLC to give 0.18 g of the 
acid as pale yellow powder. *H NMR and MS were consistent 
with the structure. 
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Example 36ft 

Preparati n of (±) 3-bromo-5-dichloro-2-hydr xy- 
0- [ t 2 - [ [ [ 3 - [ ( l , 4 , 5 , 6 -tetrahydro-5 , 5- 
5 dimethylpyrimidin-2-yl) amino] phenyl] - 

carbony 1 ] amino ] acetyl ] amino ] benzene- 
propanoic acid, trif luoroacetate salt 




The above compound was prepared by coupling the acid 
prepared in Example 361, Step C, (0.6 g) with the product 
20 of Example 233, Step B (0.5 g) according to the procedure 
described in Example 361. The desired product was 
isolated by reverse-phase HPLC to give 0.38 g of the above 
compound as a pale yellow powder. 'H NMR and MS were 
consistent with the structure* 



25 
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Example i7n 

Synthesis of 0-[(2-[ [[3-[ (aBinoiminomethyl) - 
amin ]ph nyljcarbonyl] amino] acetyl] amin ]-2- 
mercaptobenzenepropanoic acid, lithium salt 



10 




O 



Stan A 

15 Synthesis of S-Phenyl Thioeinnamate: A solution of 

cinnaroyl chloride (14.6 g, 87.68 mnol) in dichloromethane 
(100 bL) was added to a solution of thiophenol (9.55 q, 
86.68 mnol) and pyridine (7 mL) in dichloroBethane (150 
bL) in an ice-water bath. After 18 hours at roon 

20 temperature , the reaction mixture was washed with dilute 
hydrochloric acid (100 &L, IN) , brine (100 bL), dried 
(MgS0 4 ) and was concentrated to afford 19.0 g (91%) of the 
desired thioester as a crystalline solid. 

25 Step B 

Synthesis of Thiocoumarin: A mixture of S-phenyl 
thioeinnamate (14.0 q, 58.25 bboI) and aluminum chloride 
(39 g) was stirred and heated at 85°C for 3 hours. The 
hot reaction mixture was poured carefully over ice, then 
30 was extracted with ethyl acetate (3 x 300 aL) , washed with 
brine (200 bL) , dried (KgS0 4 ) and was concentrated. The 
residue was recrystallized from hexane-ethyl acetate to 
afford 5.2 g (52%) of the desired product as pale yellow 
crystals. 
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step Q 

Synthesis of 4 -Main -3,4-Dihydr thi c umarin 
Hydrochloride Salt: Lithium hexamethyldisilazane (10.22 
mL, IN, 10.22 mm 1) was added si wly t a solution of 
5 thiocoumarin (1.41 g, 8.52 mmol) in tetrahydrofuran (20 
mL) at -78°C. After 45 minutes, the reaction mixture was 
warmed up to 0°C, then was quenched with glacial acetic 
acid (0.511 g). After 10 minutes, the reaction mixture 
was partitioned between ethyl acetate (100 mL) and sodium 

10 bicarbonate (100 mL) . The organic layer was dried (MgS0 4 ) 
and was concentrated. The residue obtained was dissolved 
in ether (100 mL) and dioxane/HCl (20 mL, 4N) was added. 
The precipitate formed was filtered and the solid was 
dried in vacuo to afford (0.50 g, 27%) of the desired 

15 product as a yellow powder. 

StW P 

A solution of m-guanidinohippuric acid (0.506 g, 
1.855 mmol) in dimethylformamide (5 mL) and N- 

20 methylmorpholine (0.187 g, 1.855 mmol) was cooled to 0°C 
and was stirred for 15 minutes. Isobutylchloroformate 
(0.253 g, 1.855 mmol) was added in three portions. After 
10 minutes, 4 -amino- 3 , 4-dihydrothiocoumarin hydrochloride 
(0.404 g, 1.855 mmol) was added in one portion followed by 

25 N-methylmorpholine (0.187 g, 1.855 mmol). The reaction 

mixture was stirred for 18 hours at room temperature. The 
reaction mixture was concentrated and the residue was 
dissolved in tetrahydrofuran/ water (1:1, 5 mL) and was 
chromatographed (reverse phase, 95:5 water: acetonitrile 

30 over 60 minutes to 30:70 water: acetonitrile containing 

0.1% TFA) . The eluents were lyophilized to afford 0.300 g 
of the title compound as a pale yellow powder. 

Proton NMR and MS were consistent with the desired 
product. 
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Example 371 

Preparati n f (±) 0-[2-[ [[3-[ (aminoiminomethyl)- 
amino] phenyl ] carbonyl] amino] acetyl] amino] -5- 
5 chloro-2-mercaptobenzenepropanoic acid, 

dilithium salt 



CI 



10 




15 Step A 

Synthesis of S-(4-Ghlorophenyl) Thiocinnamate: A 
solution of cinnamoyl chloride (26.0 g, 156.3 mmol) in 
dich lor one thane (100 mL) was added to a solution of 
thiophenol (22.6 g, 156.3 mmol) and pyridine (12.6 mL) in 

20 dichloromethane (200 mL) in an ice-water bath. After 18 

hours at room temperature, the reaction mixture was washed 
with dilute hydrochloric acid (100 mL, IN) , brine 
(100 mL), dried (MgS0 4 ) and was concentrated to afford 
41.0 g (96%) of the desired thioester as a crystalline 

25 solid. 

Synthesis of 6-Chlorothiocoumarin: A powdered 
mixture of S-(4-chlorophenyl) thiocinnamate (19.4 g) and 
30 aluminum chloride (52 g) was stirred and heated at 125°C 
for 3 hours. The hot reaction mixture was poured 
carefully over ice/water, then was extracted with ethyl 
acetate (3x300 mL) , washed with brine (200 mL) , dried 
(MgS0 4 ) and was concentrated. The residue was triturated 
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with hexane/ethyl acetate to afford 2,0 g (14%) of the 
desir d product as pale, yellow crystals. 

Step c 

5 Synthesis of 4-amino-6-chloro-3 , 4-dihydrothiocoumarin 

hydrochloride salt: Lithium hexamethyldisilazane (6.4 mL, 
IN, 6.4 mmol) was added slowly to a solution of 
6-chlorothiocoumarin (1.05 g, 5.345 mmol) in 
tetrahydrofuran (20 mL) at -78«C. After 45 minutes, the 
10 reaction mixture was warmed up to 0°C, then was quenched 
with glacial acetic acid (0.321 g) . After 10 minutes, the 
reaction mixture was partitioned between ethyl acetate 
(100 mL) and sodium bicarbonate (100 mL) . The organic 
layer was dried (MgSOJ and was concentrated. The residue 
15 obtained was dissolved in ether (100 mL) an* dioxane/HCl 
(20 mL, 4N) was added. The precipitate formed was 
filtered and the solid was dried in vacuo to afford 
(0.80 g, 60%) of the desired product as a yellow powder. 

?*gp P 

A solution of m-guanidinohippuric acid (0.548 g, 2.0 
mmol) in dimethylformamide (5 mL) and M-methylmorpholine 
(0.220 mL, 2.0 mmol) was cooled to 0 # C and was stirred for 
15 min. Isobutylchloroformate (0.260 mL, 2.0 mmol) was 
added in three portions. After 10 minutes, 4-amino-6- 
chloro-3 , 4-dihydrothiocoumarin hydrochloride (0.50 g, 2.0 
mmol) was added in one portion followed by N- 
methylmorpholine (0.220 mL, 2.0 mmol). The reaction 
mixture was stirred for 18 hours at room temperature. The 
reaction mixture was concentrated and the residue was 
dissolved in tetrahydrofuran/ water (1:1, 5 mL) and was 
chromatographed (reverse phase, 95:5 water: acetonitrile 
over 60 minutes to 30:70 water: acetonitrile containing 
0.1% TPA). The eluents were basified with an aqueous 



20 



25 



30 
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solution f lithium hydr xide and th n was lyophilized to 
aff rd 0.300 g f th title c mp und as a pale yellow 
powder. 

MS and MNR wer consistent with the proposed 
5 structure. 
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15 X-SH; R^Rj-Cl; R,,R,=H 

x-sh; r,,r,-p; R},R«-H 
X-SH; R,,R,-Me; R^-H 
X-SH; R^Rj-CF,; R,,R«-H 
X-SH; R,, Rj-Br; R^Rj-H 
20 X-SH; R|-H, R,-F; R,,R,-H 

X-SH; R,-H, Rj-Br; R,,R«-H 
X-SH; R,»H, Rj-CF,; R,,Rv-H 
X-SH; R,-H, Rj»CHj; R ) ,R 4 — H 



and the above compounds wherein R, and R* together are 
(CH,) 3 or (CH,),. 
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Br 



The above compound is prepared by reacting the 
compound prepared in Example 233, Step B with 3-guanidino- 
5-tr if luoromethylhippuric acid (prepared according to the 
procedure of Example 38) using substantially the 
proportions and procedure of Example N, Step 3 and 
substituting 3-guanidino-5-trif luoromethylhippuric acid 
hydrochloride for GXHA HC1. The desired product is 
isolated by C-18 RPHPLC. 

EXAMPLE ?75 




CI 



The above compound is prepared using the procedure of 
Example 374 and substituting (RS) -4-amino-6 , 8-dichloro- 
hydr ocoumar in hydrochloride prepared in Example 237 for 
the compound of Example 233, step B. The desired product 
is isolated by C-18 RPHPLC. 
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EXAMPLE 176 




The above compound is prepared using the procedure of 
Example 374 and substituting (RS) -4-amino-6-chloro- 
hydrocoumarin hydrochloride prepared in Example 231 for 
the compound of Example 233, Step B. The desired product 
is isolated by C-18 RPHPLC. 



SAMPLE 377 



20 




25 The above compound is prepared using the procedure of 

Example 374 and substituting the compound prepared in 
Example 227 for the compound of Example 233, Step B. The 
desired product is isolated by c-18 RPHPLC. 
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EXAMPLE 17» 



5 




The above compound is prepared using the procedure of 
10 Example 374 and substituting (RS) -4-amino-6-nitro- 

hydrocouaarin hydrochloride prepared in Example 226 for 
the compound prepared in Example 233, Step B. The desired 
product is isolated by C-18 RPHPLC. 

15 EXAMPLE 37Q 



20 




The above compound is prepared from the product of 
25 Example 378 using the conditions of Example 234. The 
desired product is isolated by C-18 RPHPLC* 
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EXAMPLE 380 



5 




The above compound is prepared using the procedure of 
10 Example 374 and substituting the compound prepared in 

Example 235, Steps A-C and two equivalents of NMM in the 
coupling step for the compound prepared in Example 233, 
Step B and one equivalent of NMM* The desired product is 
isolated by C-18 RPHPLC. 

15 

EXAMPLE 381 



20 




The above compound is prepared using the procedure of 
Example 374 and substituting (RS) -4-amino-6-methyl- 
hydrocoumarin hydrochloride (prepared in Example 88) for 
the compound prepared in Example 233, Step B. The desired 
product is isolated by C-18 RPHPLC* 
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EXAMPLE 382 



5 




The above compound is prepared using the procedure of 
10 Example 374 and substituting (RS) -4-amino-hydrocoumarin 
hydrochloride (prepared in Example 87) for the compound 
prepared in Example 233, Step B. The desired product is 
isolated by C-18 RFHPLC. 




The above compound is prepared using the procedure of 
25 Example 374 and substituting (RS)-4-amino-7-methoxy- 

hydrocoumarin hydrochloride (prepared in Example 222) for 
the compound prepared in Example 233, Step B. The desired 
product is isolated by C-18 RPHPLC. 

30 
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EXAMPLE IB4 




? F 3 



O 



5 



HN, 



>1 



H2N 



OCHj 



10 



The above compound is prepared using the procedure of 
Example 374 and substituting (RS) -4-amino-8-methoxy- 
hydropsoralen hydrochloride (prepared in Example 223) for 
the compound prepared in Example 233, Step B. The desired 
15 product is isolated by C-18 RPHPLC. 
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EXAMPLE 




10 Preparation of 




The above compound is prepared from 7,8- 
aethylenedioxy-coumarin (which may be prepared from 7,8- 
20 dihydroxy-chromen-2-one according to P. Castillo, J,c. 
Rodriguez-Ubis, and P. Rodriguez, Synthesis, 1ft, 839-840 
(1986)) using the procedure of Example 233, Steps A and B. 



25 



Step B 

The above Example compound is prepared using the 
procedure of Example 374, substituting the hydrochloride 
salt of the product of Step A for the compound prepared in 
Example 233, Step B. The desired product is isolated by 
C-18 RPHPLC. 
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EXAMPLE 386 



10 



15 



20 




Preparation of 




The above compound is prepared from 6,7- 
methy lenedi oxy-coumar in [which may be prepared from 6,7- 
dihydroxy-chronen-2 -one according to Spaeth, et al. , Chem. 
Ber., 2SL, 702 (1937)] using the procedure of Example 233, 
Steps A and B. 



25 Step B 

The above Example compound is prepared using the 
procedure of Example 374 and substituting the 
hydrochloride salt of the product of Step A for the 
compound prepared in Example 233, Step B. The desired 
30 product is isolated by C-18 RPHPLC. 
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EXAMPLE 387 

?*EP A 

Preparation of 




The above compound is prepared from 5,6- 
methylenedioxy-coumarin [prepared from 5 , 6-dihydroxy- 
chromen-2-one according to P. Castillo, J.C. Rodriguez- 
Ubis # and F. Rodriguez, Synthesis 12, 839-840 (1986)] 
using the procedure of Example 233 , Steps A and B. 

St?F B 

The above Example coumpound is prepared using the 
procedure of Example 374, substituting the hydrochloride 
salt of the hydrochloride salt of the product of Step A 
for the compound prepared in Example 233, Step B. The 
desired product is isolated by C-18 RPHPLC. 
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The above compound nay be prepared by reacting 
25 esculin (Aldrich, rendered substantially free fron water 
of hydration by storage of P 3 0 5 in a vacuum dessicator) 
according substantially to the procedure of S. Kato, et 
al.. Bull* Che JD. Soc. Jap., 54 , 6, 1981, 1895-1896, for 
the conversion of phenyl-a-D-glucoparanoside to phenyl 
30 2,3,4,6~tetra-0-benzyl*a-D-glucoparanoside and 

substituting the appropriate molar quantities of reagents 
to effect complete conversion of esculin to the above 
compound. The desired product may be isolated by standard 
silica gel chromatography or by preparative C-18 RPHPLC. 
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The above compound is prepared using the procedure of 
Example 233, Step B and substituting the product of Step A 
for the product of Example 233 , Step A. 

Step C 




The above compound is prepared using the procedure of 
Example 374, substituting the hydrochloride salt of the 
product of Step B for the compound prepared in Example 
233, Step B. The desired product is isolated by C-18 
RPHPLC. 
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5 



10 




The above compound is prepared by taking the product 
of Step C, dissolving in a suitable solvent (e.g. aqueous 

15 ethanol) , transferring to a Fischer-Porter pressure bottle 
equipped with an inlet and outlet valve, pressure gauge 
and pressure relief valve and removing the benzyl groups 
by standard catalytic hydrogenolysis procedure: 5% Pd on 
carbon catalyst and hydrogen atmosphere until the 

20 debensylation reaction is substantially complete* The 
desired product is isolated by C-18 RPHPLC. 
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EXAMPLE 3HQ 



5 




10 Preparation of 



15 




The above compound is prepared using substantially 
the procedure of Example 235, Steps A-C. 

20 

££ep_B 

The above Example compound is prepared using 
substantially the procedure of Example 235, Steps D and E 
and is isolated using preparative C-18 RPHPLC. 

25 
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EXAMPLE 390 




Step A 

10 Preparation of 4-chloro-2-iodophenol 



15 




20 



The above compound is prepared according to the 
procedure of K.J. Edgar and S.N. Falling, J", org. Cham., 
55, 16, 1990, 5287-5291. 



Step B 

Preparation of 5-chloro-3-iodosalicylaldehyde 



30 




4-chloro-2-iodophenol prepared in Step A is converted 
to the salicylaldehyde using the procedure of 
6, Casiraghi, et al. , J.C.S. Parkin I, 1978, 318-321. 
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Step C 

Preparation f 6-chl r -8-iodoc vunarin 




CI 



5-chloro-3-iodosalicylaldehyde is converted into the 
corresponding counarin, 6-chloro-8-iodocoumarin, using 
substantially the procedure of Example 233, step A and 
substituting 5-chloro-3-iodo-salicylaldehyde for 3-bromo- 
5-chlorosalicylaldehyde. The desired product say be 
isolated by standard silica gel chromatography or 
distillation. 

Step D 

Preparation of ( R , S ) - 4 - amino- 6 - ch 1 or o- 8 - i odo-hydr ocoumar in 




The above compound is prepared using substantially 
the procedure of Example 233, Step B and substituting the 
product of Step C for 3-bromo-5-chlorosalicylaldehyde to 
give the product as substantially pure hydrochloride salt. 
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step E 

The above Example c mpound is prepared using the 
procedure f Example 274 and substituting the product of 
Step D for the compound prepar d in Exampl 233 , St p B. 
5 The desired product is isolated by C-18 RFHPLC. 
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EXAMPLE tcff 



x 5 




The above compound is prepared using substantially 
10 the procedure of Example 86, Step D, substituting 3- 

guanidino-5-trifluoromethylhippuric acid hydrochloride for 
GIHA HC1. The desired product is isolated by c-18 RPHPLC. 
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EXAMPT.F 392 



5 




OH 

.CF2CFj 



Preparation of 



10 




BOCI 



l(CH3)OCHs 



15 



The above compound is prepared using substantially 
the procedure of Example 235, Step A, substituting BOC-L- 
aspartie acid-4-tert-butyl ester (FluXa) for 5- 
20 bromoniootinic acid. 

Step B 

Preparation of 



The above compound is prepared according to 
substantially the procedure of M.R. Angelastro, et al., J. 
Mad. Cham., 19»4, 37, 4538-4554, substituting the product 
of Step A for Reference compound g, {(S)-[l- 



25 




30 
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[methoxyxnethylamino) carbony 1 ] -2-methylpropy ] carbamic acid , 7 
1,1-dim thyl thyl ester} and depr tecting acc rding to 
substantially the procedur employed for obtaining 
reference compound 2 to obtain the above compound as the 
HC1 salt. 

Step C 

The above Example compound is prepared using 
substantially the procedure of Example 85, Step A, 
substituting the product of Step B for glycine t-butyl 
ester and substituting 3-guanidino-5- 

trif luoroaethylhippuric acid hydrochloride for GIHA HC1. 
The desired product may be obtained by C-18 RPHPLC. 
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EXAMPLE 393 



5 



Step A 




10 Preparation of 3-N-t-Boc-amino-4-hydroxy-(3S) -butyric acid 
benzyl ester 

N-t-Boc-L-aspartic acid, 0-benzyl ester (10.0 mmole) 
was dissolved in 10 mL of THP and added dropvise over a 
period of 30 minutes to a 0*C solution of BHj-THF (20 mL, 

15 20.0 mole) , under argon. After the mixture was stirred 
for an additional 1-2 hours at 0*C, the reaction was 
quenched by dropvise addition of 10% acetic acid in 
methanol and the solvent evaporated. The oil residue was 
dissolved in ethyl acetate and extracted with IN HC1, 

20 water, and IN NH«HCO,. The ethyl acetate layer was dried 
(NajSOJ and volatiles evaporated to give an oil was 
crystallized from isopropanol/hexane (mp 56-57 »C) : l H NMR, 
CDClj, 6, 1.45 (s, 9H) r 2.65 (d, 2H) , 3.68 <d, 2H) , 5.12 
<s, 2H), 5.25 (l, 1H), 7.35 (m, 5H) . 

25 

step B 

Preparation of 



30 
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The 3-N-t-Boc-amino-4-hydr xy-butyric acid benzyl 
ester prepared in Step A vas oxidized to the corresp nding 
aldehyde using the following Svem oxidation conditi ns: 
oxalyl chl ride (6.40 g, 20.72 mm 1 ) was diss lved in dry 
5 CHjCl] (25 mL) under argon and cooled to -63 °C using a dry 
ice/chloroform bath. Dry DMSO (g, 41.4 mmole) dissolved 
in CHjCl, (12 mL) vas added in a dropwise fashion over 15 
minutes. The alcohol (6.40 g, 20.7 mmole) , dissolved in 
methylene chloride (50 mL) vas then added over 10 minutes. 

10 After stirring the reaction mixture for an additional 10 
minutes, Et^f (11.6 mL, 82.9 mmole, 4.0 equivalents) in 
CHjClj (25 mL) vas added over 15 minutes. The resulting 
mixture vas stirred for 15 minutes and quenched by 
addition of water (31 mL) . The resulting slurry vas 

15 poured onto hexanes (250 mL) and the organic layer washed 
vith aqueous KHS0 4 . The aqueous layer vas extracted with 
diethyl ether and the combined organic extracts vere 
vashed vith saturated NaHCO,, dried (Na } S0 4 ) and evaporated 
to give 5.8 g of a light yellow oil which vas 

20 substantially the desired aldehyde. A small portion vas 
purified by flash chromatography (hexane: ethyl acetate, 
Merck 60 silica gel): «H MMR (300 MHz) , CDC1„ *, 1.46 (s, 
9H), 2.95 (m, 2H), 4.37 (m, 1H) , 5.13 (S, 2H) , 5.62 (m, 
1H), 7.38 <m, 5H), 9.65 (s, 1H) , MS(FAB+) 314.3 (M+Li) . 

25 

Step C 

Preparation of 3 -N-t-Boc-amino-4 -hydroxy-4 -phenyl- ( 3 S ) - 
butyric acid benzyl ester 

To a diethyl ether (150 mL) solution of aldehyde 
30 (5.6 g, 15 mmole) prepared in Step B at -40°C 

(acetonitrile/dry ice bath) was added in a dropvise 
fashion a 3.0 M solution of phenyl magnesium bromide in 
diethyl ether (10.8 mL, 32.6 mmole, 2 equivalents). The 
resulting mixture vas stirred for 15 minutes and warmed to 
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room temperature. After several minutes the mixture was 
poured int l £ K^HPC^. The aqu us layer was xtracted 
again with ether, the combined ether layers washed with 
aqueous NaHCO,, dried (Na,S0 4 ) and evap rat d to give an 
5 oil (5.66 g) that was used in the next step without 
further purification: »H NMR (300 MHz), CDCl,, S, 1.4 
(multiple singlets, 9H) , 2.65 (m, 2H) , 4.18 (m, 1H) , 5.15 
(m, 2H), 7.4 (m, 10H); MS(PAB+) 392.4 (M+Li+) . 

io step P 

Preparation of 2-phenyl-3-M-t-Boc-amino-5-oxo-3S-furan 
The hydroxy-eater product of step C (5.31 g, 13.8 
mmole) was taken up in benzene (100 mL) a catalytic amount 
of camphor sulfonic acid was added and the solution 

15 refluxed (Dean-Stark) for five hours and the solvent 

removed. Conversion to lactone was 50% so the reaction 
was reconstituted and refluxed for a further 6 hours. 
Solvent was removed and the resulting oil taken up in 
ethyl acetate*. The organic layer was washed with aqueous 

20 saturated NaHCO,, dried (H& 7 S0 4 ) and evaporated to give a 
mixture of the desired diastereomeric lactones as a 
viscous oil in a 2:1 ratio and benzyl alcohol: 'H NMR (300 
MHz), CDC1„ *, 1.35, 1.45 (s, 2:1, 9H) , 2.75 (m, 2H) , 
4.5, 4.75 (a, 2:1, 1H) , 4.7 (s, 2H) , 5.1 (m, 1H) , 5,7 (d, 

25 1H), 7.35 (a, 10H); MS(FAB+) 284.6 (M+Li+) . 
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Step R 

Preparati n of 2 -pheny 1-3 -amino-5-oxo-3 S-f ur ane , 
hydr chloride 



5 



10 




The lactone (0.94 g, 3.4 mmole) prepared in Step D 
was treated with 4 N HC1 in dioxane (20 mL) at room 
temperature until gas evolution ceased. Excess HC1 was 
IS removed by evaporation and the desired amino lactone 

isolated as a white crystalline solid that was dessicated 
(0.48 g, 66%): »H NMR (300 MHz) , d« DMSO, «, 3.05 (m, 2H) . 
4.4 (m, 1H), 5.85 (d, 1H) , 7.4 (s, 5H) , 8.2 (bs, 3H) ; 
MS(PAB+) 178 (M+H+). 



20 
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Step F 

Preparation of 




The above compound is prepared using substantially 
the procedure of Example 374 , substituting the product of 
Step E for the compound prepared in Example 233 , Step B. 
The desired product is isolated by C-18 RPHPLC. 
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The above compound is prepared following 
substantially the procedure of Example 393 , substituting 
4-f luorophenyl magensium bromide for phenyl magnesium 
15 bromide in Step C. 



20 



25 




CI 



The above compound is prepared following 
substantially the procedure of Example 393, substituting 
30 4-chlorophenyl magensium bromide for phenyl magnesium 
bromide in Step C. 
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EXAMPLE 




Br 



The above compound is prepared following 
substantially the procedure of Example 393, substituting 
4-bromophenyl magnesium bromide for phenyl magnesium 
bromide in Step C. 



EXAMPLE 397 




The above compound is prepared following 
substantially the procedure of Example 393, substituting 
vinyl magnesium bromide for phenyl magnesium bromide in 
Step C. 
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EXAMPLE 398 




The above compound is prepared following 
substantially the procedure of Example 393 , substituting 
ethynylmagnesium bromide for phenyl magnesium bromide in 
Step C. 



EXAMPLE 399 




The above compound is prepared following 
substantially the procedure of Example 393 , substituting 
allylmagnesium bromide for phenyl magnesium bromide in 
Step C. 
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5 




10 The above compound is prepared following 

substantially the procedure of Example 393, substituting 
eye lopenty lmagnes ium bromide for phenyl magnesium bromide 
in Step C. 



EXAMPLE 



20 




The above compound is prepared following 
substantially the procedure of Example 393, substituting 
phenylethynylmagnesium bromide for phenyl magnesium 
bromide in step c. 



30 
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EXAMPLE 402 




The above compound is prepared following 
substantially the procedure of Example 393 , substituting 
methylmagnesium bromide for phenyl magnesium bromide in 
Step C. 

EXAMPMi 40? 




The above compound is prepared following 
substantially the procedure of Example 393, substituting 
isopropylmagnesium bromide for phenyl magnesium bromide in 
Step C. 
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10 



15 



20 



25 




step A 

Preparation of 4-bromomagnesium-l , 2- 
(methylenedioxy) benzene 



BfMg 




To 1.74 ga (0.072 mole) freshly-ground magnesium in 
100 mL dry THF in a 250 mL round bottom flask was added in 
a dropvise fashion 13.1 gn (0.062 nole) 4-broao-l,2- 
(methylenedioxy) benzene in 50 aL dry THF. The reaction 
mixture was sonicated during the addition and the reaction 
temperature maintained below 50 a C by use of a water bath. 
Upon completion of reaction the mixture was filtered and 
used in the next step. 
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Step B 

Preparation of 




The above compound is prepared following 
substantially the procedure of Example 393 , substituting 
the grignard of Step A for phenyl magnesium bromide in 
Example 393, Step C. 
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EXAMPT.B 4 ftg 



Preparation of 





MeO*C 



The above compound is prepared according to the 
procedure of Example 55, step A, substituting oethyl-2- 
formylbenzoate for 2 - f urancarboxa ldehyde . 

Step B 

Preparation of 




The above compound is prepared according to the 
procedure of Example 55, steps B and C, substituting the 
product of Step A for the product of Example 55, Step A. 
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EXAMPLE 




The product of Example 393, Step C is oxidized to the 
above ketone using the procedure of Example 393 , Step B. 

Preparation of - 



25 



30 




The above product is prepared using the procedure of 
Example 393, Step E using the product of Step A above. 
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Step C 

Preparation of 




The Example compound is prepared using substantially 
the procedure of Example 374 , substituting the product of 
Step B for the compound prepared in Example 233, Step B. 
The desired product is obtained by converting the benzyl 
ester to the corresponding carboxylic acid by hydrolysis 
using substantially the procedure of Example 4 and 
isolating the desired product by C-18 RPHPLC. 
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Example 407-414 

Using the procedure of Example 406, substituting the 
appr priate protected aspartyl alcohols prepared in 
Examples 394-403 for the aspartyl alcohol of Example 406 , 
Step A, the following representative compounds are 
prepared: 
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EX. 411 



EX. 412 



Ex. 413 



EX. 414 
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Example 415 



5 




Preparation of 




15 St^p A 

To the product of Example 23, Step A in DMF is added 
excess 1 , 3-diamino-2-hydroxypropane and catalytic DMAP and 
the solution heated until substantially complete 
conversion of the starting S-methylisothiouronium salt is 

20 achieved. The desired product may be isolated by 

precipitation of the zvitterion or by preparative C-18 
RPHPLC (for a related procedure see U.S. Patent 
2,899,426). After drying to remove water, the 
hydrochloride salt is formed by stirring the zwitterion in 

25 excess 4N HC1 in dioxane (Aldrich) and isolating the HC1 
salt by filtration. 
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St3P B 




The above compound is prepared using substantially 
the procedure of Example 233, substituting the product of 
Step A for 6HZA hydrochloride in Example 233, step c. 



WO 97/08145 



PCT/US96/13500 



- 644 - 
Example 416-43? 

Using substantially the procedur f Example 415, 
substituting the appropriat aain f r (RS)-4-amino-6- 
chloro-8-bromo-hydrocouaarin hydrochloride the following 
representative compounds may be prepared: 



O 
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O 
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O 
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Example A^n 



5 



£££Q_A 

10 



15 




The above compound was prepared using the procedure 
of Example 233, Steps A and B, substituting 3,5- 
20 dichlorosalicylaldehyde for 3-bromo-5- 

chlorosalicylaldehyde in Step A. MNR and MS were 
consistent with the proposed structure (HC1 salt) . 



30 




The above compound is prepared by treating the 
product of Step A with dry HCl gas in methanol in a 
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10 



15 



20 



25 



suitable reactor while maintaining vig rous stirring. 
Upon completion f reaction excess HC1 is removed under 
vacuum and th soluti n concentrated to dryness. The 
crude product is used in the next step. Alternatively, 
the product may be isolated by C-18 RPHPLC and lyophilized 
to obtain substantially pure material. 



The above compound is prepared by taking the product 
of Step B and dissolving in DMF. To the stirred solution 
is added an equimolar amount of both di-tert butyl 
dicarbonate and triethylamine with a catalytic amount of 
DMAP. Upon completion of the reaction volatiles are 
removed under vacuum and the product partitioned between 
dilute aqueous hydrochloric acid and ethyl acetate. The 
organic layer is washed with water, dried (Na^SOJ and 
concentrated to provide substantially the above compound 
that may be employed in the next step without further 
purification* Alternatively, the product may be isolated 
by C-18 RPHPLC and lyophilized to obtain substantially 
pure material. 



step c 
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Step Q 



5 




10 

The above compound is prepared by adding under an 
inert atmosphere an equivalent of acetic anhydride or 
acetyl chloride and an equivalent of triethylamine to a 
stirred solution of the product from Step C in DMF. Upon 

15 completion of reaction volatiles are removed under vacuum 
and the reaction residue partitioned betven dilute aqueous 
hydrochloric acid and ethyl acetate. The organic layer is 
washed with aqueous sodium bicarbonate, dried (NajS0 4 ) and 
concentrated to provide substantially the above compound 

20 that may be employed in the next step without further 

purification. Alternatively, the product may be isolated 
by C-18 RPHPLC and lyophilized to obtain substantially 
pure material. 

25 step E 



30 
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The ab ve comp und is prepared by treating the 
product of step D with 4 N HC1 in dioxane with vigor us 
stirring. Sh rtly aft r cessation of gas evolution excess 
HC1 gas is removed in vacuo and th reaction mixture 
5 c ncentrated at less than about 40 °C. The product is 

triturated with diethyl ether to obtain substantially the 
desired product. Alternatively, the product may be 
isolated by c-18 RPHPLC and lyophilized to obtain 
substantially pure mater. 

0 

st gp F 



15 




20 

The above compound is prepared according to the 
procedure of Example 230, Step B, substituting the product 
of Step E for the product of Example 230, Step A. 
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ExamplA 447 




CH3 



The above compound is prepared by treating a IMF 
mixture of the compound of Example 225 with two 
equivalents of N-methy lmorpho 1 ine and one equivalent of 
acetic anhydride or acetyl chloride. Upon completion of 
the reacation the desired product may be isolated by C-18 
RPHPLC and lyophilization. 



Example 442 




The above compound is prepared by treating a DMF mixture 
of the compound of Example 225 with two equivalents of N- 
methylmorpholine and one equivalent of benzoic anhydride 
or benzoyl chloride. Upon completion of the reaction the 
desired product may be isolated by C-18 RPHPLC and 
lyophilization. 
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Example 443-4?a 
Using substantially the procedure of Example 230, 
Step B and substituting the appropriate amine for the 
product of Example 230 , Step A, the foil wing 
5 representative compounds may be prepared: 



O 




O 
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Example 4S3-A60 

Using the procedure f Example 393, substituting the 
appropriate amine hydrochloride f r the pr duct f step E 
in Step P and substituting GIHA HCl.for 3-guanidino-5- 
trif luoromethylhippuric acid in step f the following 
representative compounds may be prepared: 



EX. 453 



EX. 454 
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Examnle 461 

Using the pr cedure f Example 406, substituting the 
appr priat protected aspartyl alcohol prepared in 
Examples 394-403 for the aspartyl alcohol of Example 406, 
Step A, and substituting GIHA HC1 for 3-guanidino-5- 
trifluoromethylhippuric acid in Example 393, Step F the 
following representative compounds may be prepared: 



Ex. 461 



EX. 462 



EX. 463 
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EX. 468 





EX. 469 
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Example 47Q 



Preparati n of 




To 3,4,5,6-tetrahydro-2-pyrimidinethiol (Aldrich) 
(5.0 g, 0.043 mole) and triethy lamina (8.7 g f 0.086 

15 mole) in O^Cl, (50 mL) was added dropwise and at ice 
bath temperature, phenylchloroformate [(Aldrich) 13.5 
g, 0.086 mole) } • The reaction was then stirred 
overnight at room temperature. The precipitate was 
filtered and washed with CBjCl,. The CHjClj filtrate was 

20 washed with Kfi (3X) , dried over MgS0 4 and removed under 
vacuum. The residue was recrystallized from 50% 
EtOAc/Hexane to yield 9.03 g of 3,4,5, 6-tetrahydro-2 - 
pyrimidinethione-N,N'-diphenylcarbamate as a yellow 
solid. 

25 MS and NMR are consistent with the desired 

structure. 

Step 3 

To the product from Example 282, Step C (200 mg, 
30 0 .00042 mole), the product from Step A above (150 mg, 
0.00042 mole) and triethylamine (142 mg, 0.0014 mole) 
in 3 mL DMP was added 250 mg (0.00046 mole) HgCl 2 at ice 
bath temperature. The reaction was stirred at ice bath 
temperature for % hour and at room temperature for 2 
35 hours. 100 mg additional HgCl 3 was added and the 

reaction was stirred overnight at 60 *C. Excess ethyl 
acetate was added and the slurry was filtered thr ugh 
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celite. The filtrate was washed with HjO (3X) , passed 
thr ugh a pad f silica gel and th product isolated by 
silica gel chromatography to yield the above c mpound 
(110 mg) as a white solid. 
5 MS and NMR were consistent with the desired 

structure. 



WO 97/08145 



PCT/US96/I3500 



- 666 - 
Example A7l 



10 




Step A 

15 T « 3,4,5,6-tetrahydro-2-pyrimidinethio\ (Aldrich) 

(10 g, 0.086 mole) in absolute ethanol (75 bL) is added 
methyl iodide (12.2 g, 0.086 stole). The reaction was 
stirred at reflux for 2.5 hours. The solvent was 
removed under vacuum and the residue dried to yield 

20 3,4,5,6-tetrahydro-2-methylthiopyrimidine.HI (22 g) as 
a white solid. 

MS and NMR were consistent with the desired 
structure. 

25 Step B 

To the product froa Step A above (5.16 g, 0.02 
mole) and triethylamine (4.1 g, 0.04 mole) in CH,C1 2 (25 
mL) was added phenylchlorof ornate (Aldrich) (3.13 g, 
0.02 mole) dropwise at ice bath temperature. The 

30 reaction was then stirred overnight at room 

temperature. The precipitate was filtered and washed 
with CHjCl,. The CH,C1, from the filtrate was washed 
with HjO (3X), dried over MgS0 4 and removed under vacuum 
to yield 3,4,5,6-tetrahydro-2-methylthiopyrimidine-N- 

35 phenylcarbamate (4.8 g) as a white solid. 

MS and NMR were consistent with the desired 
structure. 
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T the product from Step B above (2 g, 0.008 mole) 
in CHjCN (12 mL) was added the product of Example M, 
Step B (1.84 g, 0.008 m le) . The r acti n was stirred 
5 at reflux overnight and the product isolated by RFHPLC 
to yield 3,4,5, 6-tetrahydro-N-phenylcarbamy 1-2- 
pyrimidine-m-aminohippuric acid»TFA (1 g) as a white 
solid. 

10 Step p 

The above compound was prepared according to the 
methodology of Example 174, substituting an equivalent 
amount of 3 , 5-dichlorobenzaldehyde for 3,4- 
dichlorobenzaldehyde in Example 174, Step A and 
15 substituting an equivalent amount of the product from 
Step C above for m-guanidinohippuric acid*HCl in 
Example 174, Step B. 

MS and NMR were consistent with the desired 
structure. 
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Example 472 



Preparation of 




To 2-methylthio-2-imidazoline»HI (Aldrich) (io g, 
0.041 sole) and triethylamine (4.14 g, 0.041 mole) in 
CHjClj (50 mL) was added BOC anhydride (Aldrich) (8.94 

15 g, 0.041 mole) at ice bath temperature. The reaction 
was stirred overnight at room temperature. The CH 2 C1 2 
was washed with HjO (3 X) , dried over MgS0 4 , washed with 
HjO (3 X) , dried over MgS0 4 and removed under vacuum to 
yield N-BOC-2-methylthio-2-imidazoline (8.1 g) as a 

20 clear liquid which turned to a white solid upon 
standing. 

MS and NMR were consistent with the desired 
structure. 

25 step B 

To the product of Step A above (2.7 g, 0.0124 
mole) in GR,GN (6 mL) was added 3-amino-5- 
trifluoromethylbenzoic acid (synthesized by catalytic 
hydrogenation (Pd/C) of 3-nitro-5-trif luorobenzoic acid 

30 (Lancaster) followed by treatment with HCl) (3 g, 

0.0124 mole). The reaction was stirred at 35-40°C for 
10 days. After cooling to room temperature, the 
precipitate was filtered, washed with CH 3 CN and dried to 
yield 3- (N-BOC-4 , 5-dihydroimidazol-2-yl) amino- 5- 

35 trifluoromethylbenzoic acid HCl (3.2 g) as a white 
solid. 
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MS and NMR were consistent with the desired 
structure. 

step C 

* 5 The above compound vas prepared according to the 

methodology of Example 200, substituting an equivalent 
amount of the product from Step B above for the product 
from Step A in Example 199, step B and by additionally 
treating the intermediate ethyl ester, N-BOC derivative 
10 with TFA for 1 hour to remove the BOC protecting group. 
MS and NMR were consistent with the desired 
structure* 
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Example 473 



Preparati n of 



TFA 




O2H 



10 



15 



20 



25 



30 



To 3-amino-5-trif luoromethylhippuric acid 
hydrochloride [prepared according to Example M, Steps A 
and B substituting 3-nitro-5-trif luoromethylbenzoyl 
chloride (prepared from 3-nitro-5- 
trifluoromethylbenzoic acid (Lancaster) and thionyl 
chloride for fi-nitrobenzoyl chloride in Example M, Step 
A] (3 g, 0.01 mole) in CH,CN (5 mL) vas added the 
product from Example 472, Step A (2.2 g, 0.01 mole). 
The reaction vas stirred at 35 °C for 3 days then at 
reflux for 4 hours. After cooling, the CH 3 CN vas 
decanted off, the residue slurried several times in 
ether (ether decanted off) and then dried to yield 3- 
(4 , 5-dihydro-lH-iaidazol-2-yl) amino-5- 
trifluoromethylhippuric acid-HCl (2.5 g) as a vhite 
solid. 

MS and NMR vere consistent with the desired 
structure. 



The above compound vas prepared according to the 
methodology of Example 210, substituting an equivalent 
amount of the product from Step A above for m- 
guanidinohippuric acid«HCl in Example 174 , Step B. 

MS and NMR vere consistent with the desired 
structure. 



Step B 
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Example 474 



Preparation of 



5 




10 

Step h 

To 2 -methylthio-2- imidazoline* HI (Aldrich) (10 g, 
0.041 mole) and triethylamine (8.3 g, 0.0082 mole) in 
CHjCl, (50 mL) was added ethylchlorof ormate (Aldrich) 

15 (4.5 g, 0.041 mole) dropwise at ice bath temperature. 
The reaction was stirred overnight at room temperature* 
The precipitate was filtered and washed with O^Cl,. 
The CHjClj from the filtrate was washed with HjO (3X) , 
dried over MgS0 4 and removed under vacuum to yield 2- 

20 aetftylthio-2-imidazoline-N-ethylcarbamate (7.1 g) as a 
clear yellow oil* 

MS and NMR were consistent with the desired 
structure. 

25 Step B 

To the product from Step A above (5.73 g, 0.0305 
mole) in CH 3 CN (12 mL) was added m-aminohippuric 
acid*HCl (Example M, Step B) (7.02 g, 0.0305 mole). 
The reaction was stirred overnight at room temperature 

30 then at 50°C for 6 hours and at 80°C for 2 hours. 

After cooling to room temperature and stirring at room 
temperature overnight, the precipitate was filtered, 
washed with CH 3 CN and dried to yield 3- (4 , 5-dihydro-N- 
ethy lcar bama te- imida z o 1 -2 -y 1 ) aminohippuric acid-HCl 

35 (9.6 g) as a white solid. 

MS and NMR were consistent with the desired 
structure. 
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Step C 

The above compound was prepar d acc rding t the 
methodology of Exampl 174, substituting an equivalent 
amount of the product from Step B above f r 
5 m-aminohippuric acid in Example 174, step B and an 

equivalent amount of the product from Example 230, Step 
A for the product from Example 174, Step A in Example 
174, Step B. 

MS and NMR were consistent with the desired 
10 structure. 
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Example 475 



Preparation of 




The above compound was prepared according to the 
methodology of Example 474, substituting an equivalent 
amount of phenylchloroformate (Aldrich) for 
ethylchloroformate in Example 474, Step A and by 
heating the reaction mixture at 70 °C for 8 hours then 
room temperature for 2 days in Example 474, Step B. 

MS and NHR were consistent with the desired - 
structure. 
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Using the methodologies, reagents and conditions 
exemplified in th schemes and examples of this 
disclosure (or th synthesis of reagents from readily 
availabl starting materials via meth dologies known to 
those skilled in the art) , the following compounds of 
the present invention are synthesized: 



Examples 476-S17 



Ex 476 



Ex 477 




Ex 478 N ^^ IH O 



Ex 479 





1 
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Ex.489 




Ex.490 



Ex.491 
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Ex.506 !!i ^ 11 



Ex 507 




O O 
II II 
PhDC-NK ^NHC—OPh 



Ex 508 



Ex 509 




-OEt 
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The activity of the compounds f the present 
invention was t sted in the foil wing assays. The 
results of testing in the assays are tabulated in 
Table 1. 

5 

VITRONECTIN ADHESION ^Jtf 

MATERIALS 

Human vitronectin receptor (eg?,) was purified from 
human placenta as previously described [Pytela et al., 

10 Methods in Enzvmoloay- !44:475-4fiQ (1987)]. Human 
vitronectin was purified from fresh frozen plasma as 
previously described [Yatohgo et al.. Cell structure 
and Function, 13:281-292 (1988)]. Biotinylated human 
vitronectin was prepared by coupling NHS-biotin from 

15 Pierce Chemical Company (Rockford, IL) to purified 
vitronectin as previously described [Gharo et al., 
Biol, Chem. . 266(3) : 1415-1421 (1991)]. Assay 
buffer, OPD substrate tablets, and RIA grade BSA were 
obtained from Sigma (St. Louis, MO) . Anti-biotin 

20 antibody was obtained from Calbiochem (La Jolla, CA) • 
Linbro microtiter plates were obtained from Flow Labs 
(McLean, VA) . ADP reagent was obtained from Sigma 
(St. Louis, MO). 

25 METHODS 

This assay was essentially the same as previously 
reported (Niiya et al., Blood . 70:475-483 (1987)]. The 

30 purified human vitronectin receptor (oj^) was diluted 
from stock solutions to 1.0 /ig/mL in Tris-buf fered 
saline containing 1.0 AM Ca**, Mg**, and Mn ++ , pH 7.4 
(TBS***) . The diluted receptor was immediately 
transferred to Linbro microtiter plates at 100 /xL/well 

35 (100 ng receptor /well) • The plates were sealed and 
incubated overnight at 4°C to allow the receptor to 
bind to the wells. All remaining steps were at r m 
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temperature. The assay plates were emptied and 200 jxL 
of 1% RIA grade BSA in TBS* ++ (TBS +++ /BSA) were added to 
block exposed plastic surfaces. F 1 lowing a 2 h ur 
incubati n, the assay plates were washed with TBS+++ 
5 using a 96 well plate washer. Logarithmic serial 
dilution of the test compound and controls were made 
starting at a stock concentration of 2 mM and using 2 
nM biotinylated vitronectin in TBS^/BSA as the 
diluent. This prefixing of labeled ligand with test 

10 (or control) ligand, and subsequent transfer of 50 /iL 
aliguots to the assay plate was carried out with a 
CETUS Propette robot; the final concentration of the 
labeled ligand was 1 nM and the highest concentration 
of test compound was 1.0 x 10^ M. The competition 

15 occurred for two hours after which all wells were 
washed with a plate washer as before. Affinity 
purified horseradish peroxidase labeled goat anti- 
biotin antibody was diluted 1:3000 in TBS^*/BSA and 125 
fiL were added to each well. After 30 minutes, the 

20 plates were washed and incubated with OPD/HjOj substrate 
in 100 mM/L Citrate buffer, pH 5.0. The plate was read 
with a microtiter plate reader at a wavelength of 450 
nm and when the maximum-binding control wells reached 
an absorbance of about 1.0, the final were recorded 

25 for analysis. The data were analyzed using a macro 
written for use with the EXCEL 1 " spreadsheet program. 
The mean, standard deviation, and %CV were determined 
for duplicate concentrations. The mean A«o values were 
normalized to the mean of four maximum-binding controls 

30 (no competitor added) (B-MAX) . The normalized values 
were subjected to a four parameter curve fit algorithm 
[Rodbard et al., Int. Atomic Energy Agency . Vienna, 
pp 469 (1977)], plotted on a semi-log scale, and the 
computed concentration corresponding to inhibition of 

35 50% of the maximum binding of biotinylated vitronectin 
(ICjq) and corresponding R 2 was reported for those 
compounds exhibiting great r than 50% inhibit! n at the 
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highest c ncentrati n tested; therwise the IC*, is 
r ported as being greater than the highest 
c ncentration tested. 0-[[2-[[5- 
[ (aminoiminomethyl)amin ]-l- xopentyl] amino] -1- 
5 oxoethyl] amino ] -3-pyridinepropanoic acid [USSN 

08/375,338, Example 1] which is a potent ojS, antagonist 
(ICjo in the range 3*10 nM) was included on each plate 
as a positive control. 

10 PURIFIED TIb/IIIa RECEPTOR ASSAV 

MATERIALS 

Human fibrinogen receptor (a^) was purified from 
outdated platelets. (Pytela, R. , Pierschbacher, M.D., 

15 Ar graves, s. , Suzuki, S., and Rouslahti, E. "Arginine- 
Glycine-Aspartic acid adhesion receptors", Methods in 
EngVOlOgY 144(1987) :475-489.) Human vitronectin was 
purified from fresh frozen plasma as described in 
Yatohgo, T., Izumi, M. , Kashiwagi, H., and Hayashi, M., 

20 "Novel purification of vitronectin from human plasma by 
heparin affinity chromatography," Cell stmcturp mrtA 
rwngtign 13 (1988): 28 1-29 2. Biotinylated human 
vitronectin vas prepared by coupling NHS-biotin from 
Pierce Chemical Company (Rockford, IL) to purified 

25 vitronectin as previously described. (Charo, I. p., 
Nannizzi, L. , Phillips, D.R., Hsu, M.A. , Scarborough, 
R.M., "Inhibition of fibrinogen binding to GP Ilb/IIla 
by a CP Ilia peptide", J. Biol, chem. 266(3) (1991) : 
1415-1421.) Assay buffer, OPD substrate tablets, and 

30 RIA grade BSA were obtained from Sigma (St. Louis, MO). 
Anti-biotin antibody vas obtained from Calbiochem (La 
Jo 11a, CA). Linbro microtiter plates were obtained 
from Plov Labs (McLean, VA) . ADP reagent vas obtained 
from Sigma (St. Louis, MO) . 
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METHODS 

Solid Phage Receptor Assays 

This assay is essentially the same reported in 
5 Niiya, K. , Hodson, E. , Bader, R. , Byers-Ward, V. 

Koziol, J. A., Plow, E.F. and Rugger i, Z.M. , "Increased 
surface expression of the membrane glycoprotein 
lib/ Ilia complex induced by platelet activation: 
Relationships to the binding of fibrinogen and platelet 

10 aggregation", filcflfi 70(1987) :475-483. The purified 

human fibrinogen receptor was diluted from stock 

solutions to 1.0 jxg/mL in Tris-buf fared saline 
containing 1.0 mH Cm-**, M$**, and Kn**, pH 7.4 (TBS***) . 
The diluted receptor was immediately transferred to 

15 Linbro microtiter plates at 100 ML/well (100 ng 

receptor/well) . The plates were sealed and incubated 
overnight at 4*C to allow the receptor to bind to the 
wells. All remaining steps were at room temperature. 
The assay plates were emptied and 200 mL of 1% RIA 

20 grade BSA in TBS*** (TBS***/BSA) were added to block 
exposed plastic surfaces. Following a 2 hour 
incubation, the assay plates were washed with TBS*** 
using a 96 well plate washer. Logarithmic serial 
dilution of the test compound and controls were made 

25 starting at a stock concentration of 2 mM and using 2 
nM biotinylated vitronectin in TBS*** /BSA as the 
diluent. This premixing of labeled ligand with test 
(or control) ligand, and subsequent transfer of 50 mL 
aliquots to the assay plate was carried out with a 

30 CETDS Propette robot; the final concentration of the 
labeled ligand was 1 nM and the highest concentration 
of test compound was 1.0 x 10~* M. The competition 
occurred for two hours after which all wells were 
washed with a plate washer as before. Affinity 

35 purified horseradish peroxidase labeled goat anti- 

biotin antibody was diluted 1:3000 in TBS***/BSA and 125 
ML war added to each well. After 30 minutes, the 
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plates were washed and incubated with ODD/H 3 0 2 substrate 
in 100 mM/L citrat buffer, pH 5.0. The plate was read 
with a microtiter plate r ad r at a wavelength of 450 * 
nm and wh n the maximum-binding c ntr 1 wells reached 
5 an absorbance of about 1.0, the final were recorded * 
for analysis. The data were analyzed using a macro 
written for use with the EXCEL™ spreadsheet program. 
The mean, standard deviation, and %CV were determined 
for duplicate concentrations. The mean values were 

10 normalized to the mean of four maximum-binding controls 
(no competitor added) (B-MAX) • The normalized values 
were subjected to a four parameter curve fit algorithm, 
[Robard et al., Int. Atomic Energy Agency. Vienna, pp 
469 (1977)], plotted on a semi-log scale, and the 

15 computed concentration corresponding to inhibition of 
50% of the maximum binding of biotinylated vitronectin 
(ICso) and corresponding R 3 was reported for those 
compounds exhibiting greater than 50% inhibition at the 
highest concentration tested; otherwise the 1C& is 

20 reported as being greater than the highest 
concentration tested. 0-[ [2-[ [5- 
[ ( amino iminomethyl ) amino ] -1-oxopenty 1 ] amino ] -1- 
oxoethyl] amino] -3-pyridinepropanoic acid [USSN 
08/375,338, Example 1) which is a potent og? 3 antagonist 

25 (IC* in the range 3-10 nM) was included on each plate 
as a positive control. 



Human Platelet Rich Plas ma Assays 

Healthy aspirin free donors were selected from a 

30 pool of volunteers. The harvesting of platelet rich 
plasma and subsequent ADP induced platelet aggregation 
assays were performed as described in Zucker, M.B., 
"Platelet Aggregation Measured by the Photometric 
Method", Methods in Bnzvmoloav 169 (1989) :117-133. 

35 Standard venipuncture techniques using a butterfly 

allowed the withdrawal of 45 mL of whole blood into a 
60 mL syringe c ntaining 5 mL of 3.8% trisodium 
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citrate. Following th r ugh mixing in th syringe, the 
anti-coagulated whole bl d was trans f rred t a 50 mL 
conical p lyethylen tube. The blood was centrifuged 
at r om temperature f r 12 minutes at 200 xg t 
5 sediment non-platelet cells. Platelet rich plasma was 
removed to a polyethylene tube and stored at room 
temperature until used. Platelet poor plasma was 
obtained from a second centrifugation of the remaining 
blood at 2000 xg for 15 minutes. Platelet counts are 

10 typically 300,000 to 500,000 per microliter. Platelet 
rich plasma (0.45 mL) was aliquoted into siliconized 
cuvettes and stirred (1100 rpm) at 37 °C for 1 minute 
prior to adding 50 uL of pre-diluted test compound. 
After 1 minute of mixing, aggregation was initiated by 

15 the addition of 50 uL of 200 uM ADP. Aggregation was 
recorded for 3 minutes in a Payton dual channel 
aggregometer (Payton Scientific, Buffalo, MY). The 
percent inhibition of maximal response (saline control) 
for a series of test compound dilutions was used to 

20 determine a dose response curve. All compounds were 
tested in duplicate and the concentration of half- 
maximal inhibition (IC^) was calculated graphically 
from the dose response curve for those compounds which 
exhibited 50% or greater inhibition at the highest 

25 concentration tested; otherwise, the IC^ is reported as 
being greater than the highest concentration tested. 

M21 MELANOMA CELL ADHESION ASSASY 
This assay involves an o^-dependent adhesion of 
30 M21 human melanoma cells to human f ibrinogen-coated 
plastic tissue culture dishes. 

Fibrinogen was purified from human plasma. 
Fibronectin and plasminogen were eliminated from the 
preparation by passing the sample over gelatin- 
35 sepharose 4B and lysine-sepharose 4B resins. 



WO 97/08145 



PCT/US96/I3500 



- 720 - 

respectively. The fibrinogen is diluted to 10 ng/nL in 
coating buffer (20 mM Tris-HCl, 150 mM NaCl, pH 7.4). 
100 /iL f diluted fibrinogen is added t each well of a 
96-well Immul n 2 microtiter plate (Oynatech; 
5 Chantilly, Va) and allowed to coat overnight at 4°C. 
Plates are blocked with 1% BSA (Miles/Pentex; Kankakee, 
IL) in adhesion buffer (Hank's balanced salt solution 
without Ca+* or Mg + + [HBSS--], 50 mM Hepes, 1 mg/mL BSA, 
pH 7.4) for 1 hour at 37°C. 

10 M21 human melanoma cells were provided by Dr. J. 

Smith, La Jo 11a Cancer Research Institute. M21 cells 
are harvested from tissue culture flasks by washing 
with HBSS— and adding cell dissociation solution 
(Sigma) and incubating for 5 minutes at 37 °C. 

15 Harvested cells are washed 3 times with adhesion assay 
buffer containing 200 mM Mn++. Cells are counted and 
suspended to a density of 2xl0 4 /mL in adhesion assay 
buffer containing 200 jiM Mn+*. M21 cells are pre- 
incubated with antagonists of egj 3 for 30 minutes at 

20 room temperature. Following the pre- incubation, the 

solutions containing a mixture of cells and antagonists 
are added to each well of the microtiter plate and 
allowed to bind for 30 minutes at 37 °C. 

Following adhesion, plates are gently washed 3 

25 times with 200 /iL of wash buffer (50 mM Tris-HCl, 150 
mM NaCl, pH 7.4) using large bore pipet tips. Plates 
are briefly blotted dry and 100 of cell lysis buffer 
(50 mM sodium acetate, pH 5.0, 0.5% Triton X-100, 0.3 
mg/mL p-nitrophenyl phosphate [Sigma] is added to each 

30 well. Plates are incubated for 60 minutes at 37 °C and 
50 /iL of IN NaOH is added to stop the reaction. The 
absorbance of the wells at 412 nM is read using an 
automatic plate reader. 
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r 

1 Example 


AvB3 
IC50 
(nM) 


Ilb/IIIa 

IC50 

(nM) 


M21 Melan ma 
Cells IC 50 
(nM) 


Human PRP 
(MM) 


1 


76.9 


8350 




> 200 


2 


0.54 


51.2 


0.25 


200 


1 3 


498 


72900 


3050 




I 4 


3.17 


473 


3.3 


> 200 


1 5 


227 


3150 






6 


1.04 


15.9 




80 


8 


0.69 


9.83 


0.28 


73.3 


10 


0.92 


54.4 


1.82 


> 200 


12 


1.1 


595 


9.32 


> 200 


14 


1.62 


139 


5.42 


> 200 


15 


10.2 


3830 


202 


> 200 


17 


2.66 


137 


3.64 


> 200 


19 


303 


72000 






21 


2.44 


1910 




> 200 


22 


1.37 


280 




> 200 


24 


0.91 


58.6 


12.7 


> 200 


26 


14.2 


809 




> 200 


27 


1.53 


178 




> 200 


30 


1.75 


424 


320 


> 200 


34 


94.3 


269 




> 200 


35 


57.1 


6.21 




69.5 


36 

S'tep B 


14.6 


1580 


143 


> 200 


37 


0.88 


13.9 




> 20.0 


39 


12.2 


1540 




> 20.0 


40 


10.3 


834 




> 200 


41 


12.1 


830 




> 200 


42 


124 


9800 






43 


28.3 


1640 


188 


> 200 


44 


0.33 


998 




> 20.0 


45 


0.69 


39.5 


2.54 


167 
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1 Exampl 


AVOJ 

IC50 
(nM) 


TTh/TTTa 

IC50 
(nM) 


M21 Melan aa 
Cells IC 50 
(nM) 


Human PRP 
(MM) 


46 


5.34 


1680 


147 


> 200 


47 


0.86 


4270 


1.18 


> 200 


51 


9730 


>100000 






52 


3.62 


139 


11.7 


> 200 


53 


54.6 


930 




> 200 


F 


10.7 


175 




> 200 


55 


4.77 


117 




> 200 


56 


3.12 


65.3 


6.87 


> 200 


57 


1340 


15300 






58 


162 


5740 








2.35 


172 


24.3 


> 200 


60(B) 


1.21 


72.7 




> 200 


60(C) 


0.73 


16.4 


0.74 


> 200 


61 


1.76 


192 


228 


> 200 


62 


1.42 


28.4 




> 200 


65 


9.7 


170 


13.8 


> 200 


66 


1.44 


73.7 


2.51 


> 100 


67 


2.05 


92.3 


4.08 


> 200 


68 


5.48 


125 




> 200 


69 


0.92 


33.6 


0.95 


> 200 


70 


63 


3240 


924 


> 200 


71 


20.4 


202 


1040 


> 200 


72 


1.21 


152 




> 200 


80 


9.49 


4.35 




30 


82 


334 


353 






83 


3.39 


97.7 


11 


> 200 


84 


2800 


246 






85 


6.65 


8.07 






86 


8.79 


246 




> 200 


87 


6.35 


732 




> 200 


88 


8.44 


945 


52.3 


> 200 
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Example 


IC50 
(nM) 


TTh/TTTa 
iiu/ ilia 

IC50 
(nM) 


Cells IC 50 
(nM) 


Hunan PRP 
(MM) 


89 


1240 


9830 






94 


1.16 


101 


1 


> 200 


95 


1.43 


25.4 




> 200 


96 


1810 


5400 






97 


26.9 


1170 


163 




98 


146 


500 






99 


0.38 


1.89 


0.49 


57.5 


100 


8560 


>100000 






101 


1680 


65700 






103 


16.6 


19100 




> 20.0 


I 106 


0.79 


3140 


0.81 


> 200 


1 107 


6400 


18700 






1 108 


25.2 


4870 




> 200 


109 


575 


>100000 






110 


4.5 


1860 


177 


> 200 


112 


284 


6340 






113 


276 


100000 






114 


3.26 


2940 


200 


> 200 


1 116 


15500 


>100000 






1 117 


60.1 


20100 




> 200 


1 119 


3.61 


11100 


90.4 


> 20.0 


1 121 


2840 


>100000 






1 122 


0.79 


420 




> 20.0 


123 


11800 


85500 






124 


22 


317 




> 20.0 


126 


2.48 


2010 




> 200 


127 


0.51 


461 




> 200 


129 


68.9 


9460 




> 200 


130 


47 


2690 




> 200 


131 


3.82 


1760 




> 20.0 


1 135 


50700 


>100000 
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Example 


AvB3 
IC50 
(nM) 


Ilb/IIIa 
IC50 


M21 Melan ma 
Cells IC 50 


Human PRP 
t >.if\ 


136 


54, A 






> 20.0 




1 £ O 
lO « 45 


£ CAA 

OOOO 




> 200 






Oo2Q 




> 200 




* J • 0 


IOIUU 




> 200 


1 Aft 


Aeon 








111 

X^t JL 


1 no 






> 200 


^At 


£7nn 

D / UU 








1 AA 


99 ♦ J 


coin 

DO JO 




> 200 


x4D 


2720 


>100000 






146 


14*3 


879 




> 200 


150 


5.74 


631 




> 200 


155 


5.05 


81.1 




> 200 


158 


10.1 


547 






160 


25.6 


10400 






162 


4.62 


1340 




>200 


1 166 


13000 


45900 






1 168 


2.29 


269 






| 171 


0.35 


83.2 






173 


0.5 


17.4 






175 


2.12 


205 






177 


0.58 


137 




>20.0 


179 


2.72 


927 






181 


132 


22800 






183 


1.58 


258 






185 


1*47 


166 






187 


1.31 


264 






189 


4.03 


1980 






191 


0.49 


70.3 




>20.0 




A • SO 






>20.0 


195 


1.09 


98 






198 


114 


37800 






200 


0.48 


1100 




>200 
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Example 


AVOJ 

IC50 
(nM) 


TTk / T T T -> 

xiD/ xixa 

ICSO 

(nM) 


nzx we i a noma 
Cells IC 50 
(nM) 


Human PRP 
(MM) 


201 


58.1 


10800 






203 


3.56 


650 








1.68 


1240 






[J 206 


78.5 


22000 






207 


0.9 


148 






208 


1.15 


277 






209 


0.83 


140 






210 


2.62 


343 






211 


0.47 


607 






212 


1.93 


306 






213 


2.93 


334 






214 


2.35 


454 






215 


0.41 


656 






216 


1 


326 






217 


74.8 


78900 






219 


2.29 


253 






221 


70.5 


23.7 




>200 


222 


2.02 


112 




>200 


223 


4.36 


293 




>200 


224 


0.71 


25.9 






225 


2.76 


471 




>20.0 


226 


7.07 


2910 




>200 


227 


14.1 


2640 




>200 


228 


3.36 


583 




>200 


229 


39.1 


10600 






231 


2.99 


424 






232 


19.1 


12100 




>200 


233 


3.31 


647 




>200 


234 


89.3 


830 






235 


0.54 


29.9 






236 


0.53 


1250 






237 


0.57 


1950 






238 


0.92 


646 
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J 

| Example 


AvB3 
IC50 
(nH) 


TTh/TTTa 

IC50 
(nM) 


MO 1 up 1 an rim a 

Cells IC 50 
(nM) 


Human PRP 
(MM) 


I 239 


0.83 


673 






240 


49400 


76400 






241 


557 


17200 






1 242 


2.28 


533 






I 243 


0.35 


23.6 






I 244 


17.6 


4560 






1 245 


0.96 


134 






1 246 


7.24 


802 






247 


1.24 


417 






248 


12300 


21000 






249 


5.31 


244 






251(B) 


3.49 


280 






251(C) 


0.76 


124 






252 


1.52 


213 






253 


0.84 


109 






254 


16.5 


6910 






255 


28.4 


6050 




- 


256 


0.58 


22 






I 257 


49.2 


4660 






259 


0.81 


86.7 






260 


0.74 


65.3 






261 




6.47 


4710 


• 




262 


1.24 


172 






263 


4.19 


2760 






264 


2.18 


574 






265 


6.19 


706 






266 


0.77 


1810 






267 


131 


43900 






268 


0.67 


7430 






269 


209 


25400 






270 


5.51 


9160 






271 


29.9 


4610 






272 


893 


8210 
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1 • ' 

Example 


AVB3 
(nM) 


lib/ Ilia 

TpCA 

J.UDU 

(nM) 


M21 M lan ma 

ceils ic 50 
(nM) 


Human PRP 
(MM) 


273 


12.9 


4160 






274 


31.1 


21200 






275 


6.98 


1200 






276 


1.25 


111 






277 


1.41 


198 






278 


0.45 


150 






279 


7.12 


637 






] 281 


4.16 


11500 






282 


864 


9770 






284 


195 


18400 






285 


229 


3170 






286 


413 


8090 






287 


49.7 


41.1 






288 


8.62 


1060 






289 


0.9 


621 






290 


1.62 


1020 






291 


1.24 


37.4 






292 


3.55 


337 






294 


173 


1990 






295 


144 


4560 






296 


404 


9450 






297 


89.8 


3920 






298 


252 


5560 






299 


109 


927 






362 


0.84 


7260 






363 


2.12 


509 






364 


3.58 


223 






365 


16.9 


8470 






366 


0.44 


91.3 






367 
"i ■■ 


0.35 


1540 
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What is claimed is: 

1. A c mp unci of the formula 



A — 




11 

i 1 



N-CH 
R» Ri 



or a pharmaceutical^ acceptable salt thereof, 
wherein 



wherein Y 1 is selected from the group consisting of 
H-R*, O f and S; 



alkyl; aryl; hydroxy; alkoxy; cyano; nitro; amino; 
alkenyl; alkynyl; aaido; alkylcarbonyl; 
arylcarbonyl; alkoxycarbonyl; ary loxy car bony 1 ; 
haloalkylcarbonyl; haloalkoxycarbonyl; 
alky lthiocar bony 1 ; arylthiocarbonyl ; 
acy loxymethoxy car bony 1 ; alkyl optionally 
substituted with one or sore substituent selected 
from lover alkyl, halogen, hydroxyl, haloalkyl, 
cyano, nitro, carboxyl, amino, alkoxy, aryl or 
aryl optionally substituted with one or more 
halogen, haloalkyl, lower alkyl, alkoxy, cyano, 
alkylsulfonyl, alkylthlo, nitro, carboxyl, amino, 
hydroxyl, sulfonic acid, sulfonamide, aryl, fused 
aryl, m n cyclic heter cycles, or fused m n cyclic 



A is 




R? is selected from the group consisting of H; 
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heter cycles; aryl opti nally substituted with one 
or more substitu nt selected from halogen, 
haloalkyl, hydroxy, lower alkyl, alk xy, 
methylenedioxy, ethylenedi xy, cyan , nitro, 
i alkylthio, alkylsulf onyl , sulfonic acid, 

sulfonamide, carboxyl derivatives, amino, aryl, 
fused aryl, monocyclic heterocycles and fused 
monocyclic heterocycle; monocyclic heterocycles; 
and monocyclic heterocycles optionally substituted 
with one or more substituent selected from 
halogen, haloalkyl, lower alkyl, alkoxy, amino, 
nitro, hydroxy, carboxyl derivatives, cyano, 
alkylthio, alkylsulf onyl, sulfonic acid, 
sulfonamide, aryl or fused aryl; or 

R 2 taken together with R 7 forms a 4-12 member ed 
dinitrogen containing heterocycle optionally 
substituted with one or more substituent selected 
from the group consisting of lower alkyl, hydroxy, 
keto, alkoxy, halo, phenyl, amino, carboxyl or 
carboxyl ester, and fused phenyl; 

or R 2 taken together with R 7 forms a 5 membered 

heter oaromatic ring optionally substituted with 
one or more substituent selected from lower alkyl, 
phenyl and hydroxy; 

or R 2 taken together with R 7 forms a 5 membered 

heteroaromatic ring fused with a phenyl group; 

R 7 (when not taken together with R 2 ) and R* are 
^ independently selected from the group consisting 

of H; alkyl; alkenyl; alkynyl; aralkyl; amino; 
f alkylamino; hydroxy; alkoxy; arylamino; amido, 

alkylcarbonyl, arylcarbonyl; alkoxycarbonyl; 

aryloxycarbonyl; haloalkylcarbonyl; aryloxy; 

haloalkoxycarbonyl; alky Ithiocarbonyl ; 
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ary lthiocarbonyl ; acyloxymethoxycarbony 1 ; 

cycl alkyl; bicycloalkyl ; aryl; acyl; benzoyl; 

alkyl optionally substituted with one or m re * 

substituent selected from 1 ver alkyl, halogen, 

hydroxy, haloalkyl, cyano, nitro, car boxy 1 * 

derivatives, amino, alkoxy, thio, alkylthio, 

sulfonyl, aryl, aralkyl, aryl optionally 

substituted with one or more substituent selected 

from halogen, haloalkyl, lover alkyl, alkoxy, 

methylenedioxy, ethylenedioxy, alkylthio, 

haloalkylthio, thio, hydroxy, cyano, nitro, 

carboxyl derivatives, aryloxy, amido, acylamino, 

amino, alkyl amino, dialkylamino, trif luoroalkoxy, 

tr if luoromethy 1 , sulfonyl , alky lsulf ony 1 , 

haloalkylsulfonyl, sulfonic acid, sulfonamide, 

aryl, fused aryl, monocyclic heterocycles, fused 

monocyclic heterocycles; aryl optionally 

substituted with one or more substituent selected 

from halogen, haloalkyl, lover alkyl, alkoxy, 

methylenedioxy, ethylenedioxy, alkylthio, 

haloalkylthio, thio, hydroxy, cyano, nitro, 

carboxyl derivatives, aryloxy, amido, acylamino, 

amino, alkylamino, dialkylamino, trif luoroalkoxy, 

trif luoromethy lsulf ony 1, alky lsulf onyl, sulfonic 

acid, sulfonamide, aryl, fused aryl, monocyclic 

heterocycles, or fused monocyclic heterocycles; 

monocyclic heterocycles; monocyclic heterocycles 

optionally substituted with one or more 

substituent selected from halogen, haloalkyl, 

lower alkyl, alkoxy, aryloxy, amino, nitro, 

hydroxy, carboxyl derivatives, cyano, alkylthio, 

alky lsulf onyl , aryl, fused aryl; monocyclic and ' 

bicyclic heterocyclicalkyls; -SOjR 10 wherein R 10 is 

selected from the group consisting of alkyl, aryl ^ 

and monocyclic heterocycles, all optionally 

substituted with one or more substituent selected 

from th gr up c nsisting of halogen, haloalkyl, 
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alkyl, alkoxy, cyano, nitro, amino, acylamino, 
trifluor alkyl, amido, alkylaminosulfonyl, 
alkylsulf nyl, alkylsulf onylamino, alkylamino, 
dialkylamino, trif luoromethylthio, 
trifluoroalkoxy, trif luoromethylsulfonyl, aryl f 
aryloxy, thio, alkylthio, and monocyclic 
heterocycles; and 

O 

II wherein R 10 is defined above; 
— C— Rio 

or NR 7 and R 1 taken together form a 4-12 membered 
mononitrogen containing monocyclic or bicyclic 
ring optionally substituted with one or more 
substituent selected from lower alkyl, carboxyl 
derivatives, aryl or hydroxy and wherein said ring 
optionally contains a heteroatom selected from the 
group consisting of O, N and S; 

R 5 is selected from the group consisting of H, 
alkyl, alkenyl, alkynyl, ben2yl, and phenethyl; 

or 



A is 




R5 



wherein Y 2 is selected from the group consisting of 
alkyl; cycloalkyl; bicycloalkyl; aryl; monocyclic 
heterocycles; alkyl optionally substituted with 
aryl which can also be optionally substituted with 
one or more substituent selected from halo, 
haloalkyl, alkyl, nitro, hydroxy, alkoxy, aryloxy, 
aryl, or fused aryl; aryl optionally substituted 
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with one r more substitu nt s 1 cted fr m hal , 
haloalkyl, hydroxy, alkoxy, aryloxy, aryl, fus d 
aryl, nitro, methylenedi xy, ethylenedioxy, r 
alkyl; alkynyl; alk nyl; -S-R 9 and -o-R 9 wherein R 9 
is selected from the group consisting of H; alkyl; 
aralXyl; aryl; alkenyl; and alkynyl; or R* taken 
together with R 7 forms a 4-12 member ed mononitrogen 
and monosulfur or monooxygen containing 
heterocyclic ring optionally substituted with 
lower alkyl, hydroxy, keto, phenyl, carboxyl or 
carboxyl ester, and fused phenyl; or R 9 taken 
together with R 7 is thiazole; oxazole; benzoxazole; 
or benzothiazole; and 

R 5 and R 7 are as defined above; 

or Y 2 (when Y 2 is carbon) taken together with R 7 forms 
a 4*12 membered mononitrogen containing ring 
optionally substituted with alkyl, aryl or 
hydroxy; 

or A is 



where R 2 and R 7 taken together form a 5-8 membered 
dinitrogen containing heterocycle optionally 
substituted with one or more substituent selected 
from the group consisting of lower alkyl, hydroxy, 
keto, phenyl, or carboxyl derivatives; and R 1 is 
selected from the group consisting of 
alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, 
ary loxy car bony 1, haloalkylcarbonyl, 
haloalkoxycarbony 1 , alky Ithiocarbony 1 , 
2ury lthiocarbony 1 , r acyloxymeth xycarbonyl; and 




N— R2 
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R 5 is defined as above 



or A is 



I 

N-R* 
— N=c' 

N— R7 

I 

RB 

where R 2 and R 7 taken together form a 5-8 membered 
dinitrogen containing heterocycle optionally 
substituted with hydroxy, keto, phenyl, or alkyl; 
and 

R 8 are both selected from the group consisting of 
alkylcarbonyl, arylcarbonyl , alkoxycarbonyl, 
aryloxycarbonyl, haloalkylcarbonyl, 
haloalkoxycarbonyl , alky Ithiocarbony 1 , 
arylthiocarbonyl and acy loxymethoxycarbony 1 ; 



Z 1 is one or more substituent selected from the 
group consisting of H; alkyl; hydroxy; alkoxy; 
aryloxy; halogen; haloalkyl; haloalkoxy; nitro; 
amino; alkylamino; acylamino; dialkylamino; cyano; 
alkylthio; alkylsulf onyl; carboxyl derivatives; 
trihaloacet amide; acetamide; aryl; fused aryl; 
cycloalky 1 ; thio; monocyclic heterocycles; fused 
monocyclic heterocycles; and A, wherein A is 
defined above; 

V is selected from the group consisting of -N-(R 6 )- 
wherein R* is selected from the group consisting of 
H; lower alkyl; cycloalkyl; aralkyl; aryl; and 
monocyclic heterocycles; or R 6 taken together with 
Y, forms a 4-12 membered mononitrogen containing 
ring; 
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Y, Y 3 , 2 and Z 3 are independ ntly sel cted from the 
group consisting of hydrogen; alkyl; aryl; and 
cycloalkyl; or Y and Z taken togeth r form a 
cycloalkyl; r Y 3 and Z 3 taken together form a 
cycloalkyl; 

n is an integer 1, 2, or 3; 

t is an integer 0, 1, or 2; 

p is an integer 0, 1, 2, or 3; 

R is X-R 3 wherein X is selected from the group 
consisting of O, S and NR*, wherein R 3 and R* are 
independently selected from the group consisting 
of hydrogen; alkyl; alkenyl; alkynyl; haloalkyl; 
aryl; arylalkyl; sugars; steroids; 
poly alky lethers; alkylamido; alkyl N,N- 
dialkylamido; pivaloyloxymethyl; and in the case 
of the free acid, all pharmaceutical ly acceptable 
salts thereof; 

R 1 is selected from the group consisting of 
hydrogen; alkyl; alkenyl; alkynyl; aryl; carboxyl 
derivatives; haloalkyl; monocyclic heterocycles ; 
monocyclic heterocycles optionally substituted 
with alkyl, halogen, haloalkyl, cyano, hydroxy, 
aryl, fused aryl, nitro, alkoxy, aryloxy, 
alkylsulfonyl, arylsulfonyl, sulfonamide, thio, 
alkylthio, carboxyl derivatives, amino, amido; 

alkyl optionally substituted with one or more of 
halo, haloalkyl, hydroxy, alkoxy, aryloxy, thio, 
alkylthio, alkynyl, alkenyl, alkyl, arylthip, 
alky lsulf oxide, alkylsulfonyl, aryl sulfoxide, 
arylsulfonyl, cyano, nitro, amino, alkylamino, 
dialkylamin , alkyl sulfonamide, arylsulfonamide, 
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acylamide, carboxyl derivatives, sulfonamide, 
sulfonic acid, ph sph nic acid derivatives, 
ph sphinic acid derivativ s, aryl, arylthio, 
arylsulfoxid , r arylsulfone all opti nally 
t substituted on the aryl ring with halo, alkyl, 

haloalkyl, cyano, nitro, hydroxy, carboxyl 
derivatives, alkoxy, aryloxy, amino, alkylamino, 
dialky lamino , amido, aryl, fused aryl, monocyclic 
heterocycles; and fused monocyclic heterocycles, 
monocyclic heterocyclicthio, monocyclic 
heterocyclicsulf oxide, and monocyclic heterocyclic 
sulfone, vhich can be optionally substituted with 
halo, haloalkyl, nitro, hydroxy, alkoxy, fused 
aryl, or alkyl; 

alkylcarbonyl, haloalky lcarbony 1 , and 
arylcarbony 1 ; 

aryl optionally substituted in one or more 
positions with halo, haloalkyl, alkyl, alkoxy, 
aryloxy, methylenedioxy, ethylenedioxy, alkylthio, 
haloalky Ithio, thio, hydroxy, cyano, nitro, 
acyloxy, carboxyl derivatives, car boxy alkoxy, 
amido, acy lamino, amino, alkylamino, dialky lamino, 
trif luoroalkoxy, trif luoromethylsulfonyl, 
alkylsulfonyl, sulfonic acid, sulfonamide, aryl, 
fused aryl, monocyclic heterocycles and fused 
monocyclic heterocycles; and 




wherein R 7 and R* are as defined above 



and provided that taken together with the 
nitrogen, R 7 and R s comprise an amino acid; 



and 
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R 11 is selected from the group consisting f H, 
alkyl, aralkyl, alkenyl, alkynyl, haloalkyl r 
haloalkynyl or R" taken tog ther with Y forms a 4- 
12 membered mon nitrogen c ntaining ring, 

2. A compound according to the formula of Claim l 
wherein 

A is 

x 

R5 R» 

wherein Y 1 is selected from the group consisting of 
N-R 2 , o, and S; 

R? is selected from the group consisting of H, 
cyano, alkyl, aryl, substituted alkyl, hydroxy, 
alkoxy, a Iky 1 car bony 1, amido, nitro, amino and 
monocyclic heterocycles, arylcarbonyl, 
alkoxycarbonyl , aryloxycarbonyl , 
haloalkoxycarbonyl, alkylthiocarbonyl, 
arylthiocarbonyl, acyloxymethoxycarbonyl ; or R* 
taken together with R 7 forms a 4-12 membered ring; 

R 5 , R 7 , R 1 are independently selected from the group 
consisting of H, alkyl, alkenyl, alkynyl, 
cycloalkyl, bicycloalkyl substituted alkyl, 
arylalkyl, aryloxy, hydroxy, alkoxy, amino, 
alkylamino, aryl amino, amido, alkylcarbonyl, 
arylcarbonyl, alkoxycarbonyl, aryloxycarbonyl, 
haloalkylcarbonyl, haloalkoxycarbonyl, 
alkylthiocarbonyl , arylthiocarbonyl , 
acyloxymethoxycarbonyl, substituted phenyl, 
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arylacyl, monocyclic and bicyclic heterocycles, 
monocyclic and bicyclic heter cyclicalkyl and - 
SOjR 10 wherein R 10 is select d from the gr up 
consisting of alkyi, amino and aryl which are all 
& optionally substituted with one or more 

substituent selected from the group consisting of 
acylamino, amino, carbonyl, cyano, nitro, alkoxy, 
halo, alkyi, trif luoroalkyl, amido, 
alkylaminosulfonyl, alkylsulfonyl, 
alkylsulfonylamino, alkylamino, dialkylamino, 
aryloxy, thio, trif luoromethylthio, 
trifluoroalkoxy, and trif luoromethylsulfonyl or - 
NR 7 and R* taken together form a 4-12 membered ring 
wherein said ring optionally contains a heteroatom 
selected from the group consisting of O, N, and S 
wherein said ring is optionally substituted; 

3* A compound according to Claim 2 wherein 

V is -N(R*)- wherein R* is selected from the group 
consisting of H and lower alkyi; 

n is 1; 

t is 0 or 1; 

p is 0, 1 or 2; and 

R is 0-R». 

4. A compound according to Claim 3 selected from the 
-> group consisting of 

t (±) ethyl 0- [ [ 2- [ C [ 3- [ ( amino iminomethyl) amino ] phenyl] - 

carbonyl ] amino ] acetyl ] amino ] pyr idine-3 -pr opanoate ; 
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(±)0-[[2-[[[3-[( amino imin methyl ) amino ] phenyl ] - 
carbonyl] amino ]ac tyl ) amino ] pyr idine-3 - 
pr pan ic acid; 

(±) ethyl 0-[ [2-[ [ [3- [ ( amino iminomethyl) amino] phenyl]- * 
carbonyl] amino] acetyl ] amino] benzenepropanoate ; 

(±)0-[[2-[[[3- 
[ (amino iminomethyl) amino] phenyl] carbonyl] - 
amino ] acetyl ] amino ] benzenepropanoic acid ; 

(±) ethyl j8-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -1 , 3 - 
benzodioxole-5-propanoate ; 

(±)0-[[2-[[[3-[ (aminoiminomethyl) amino] phenyl )- 
carbonyl ] amino] acetyl ] amino) -1 , 3- 
benzodioxole-5-propanoic acid; 

(±) ethyl 0-[[2-[[[3-[ (aminoiminomethyl) amino)- 
naphthalen-l-yl ) carbonyl ] amino] acetyl ] - 
amino ] pyr idine-3 -propanoate ; 

(±)0-[ (2-[ [ [3-[ (aminoiminomethyl) -amino) - 
naphthalen-l-yl ] carbonyl ] amino) acetyl ] - 
amino] pyridine- 3 -propanoic acid; 

(±) ethyl 0-[[l-[[[3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] amino ] -1-cyclopropy 1 ] - 
carbonyl) amino] pyr idine-3 -propanoate; 

(±) /S- [[l-[[ [3 [ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino ] cycloprop- 1-y 1 ] carbonyl ] - 
amino] pyr idine-3 -propanoic acid; 
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(±) ethyl 0-[[2-[[[3-[[imino((phenylmethyl)amin ]- 
methyl ] amino ] phenyl ] carbony 1 ] amin ] acetyl ] - 
amino ] pyridine- 3 -pr panoate; 

( ± ) 8- [ [ 2- ( [ [ 3 - [ [ imino [ (pheny lmethy 1 ) amino ] methyl ] - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid; 

£-[ C [3-[ ( amino iminomethyl) amino ]- 
pheny 1 ] carbony! ] amino ] acetyl ] amino ] -3 , 5- 
dichlorobenzenepropanoic acid; 

3 S- [ [ 2- [ [ [ 3 - ( aminocarbonylamino) phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] -4 -pentynoic acid ; 

ethyl 3S- [ [ 2- [ [ [ 3- (aminocarbonylamino) phenyl ] - 
carbony 1 ] amino] acetyl] amino] -4-pentynoate; 

& S- [ [ 2-t [ 1 3- [ (aminoiminomethy 1) amino ] -2 , 5 , 6- 
tr if luoropheny 1 ] carbony 1 ] amino ] acetyl ] - 
amino ] -4 -pentyno i c acid; 

(±) tf-[[a-[[[3-[(aminoiminomethyl)amino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
bis ( tr if luoromethyl ) benzenepropanoic acid ; 

(±) 0-[ [3-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 3 , 5- 
bis (tr if luoromethyl ) benzenepropanoic acid ; 

ethyl (±) 0-[[2-t[[3-[(aminoiminomethyl)aaino]- 
phenyl] carbony 1 ] amino] acetyl] amino] -3 , 5- 
bis (trif luoromethyl) benzenepropanoate ; 

(±) 0-[ [2-[[ [3-[ ( amino iminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino] - 
[1,1* -biphenyl] -4 -propanoic acid; 
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ethyl (±) 0-[ [2-[[ [3- [ (aminoiminomethyl )- 
amin )phenyl]carb nyl] amino] acetyl jamin ]- 
[ 1 , 1 f -bipheny 1 ] -4 -propanoate ; 

(±) ethyl /3-[t2-[[[3-[(aminoimino!nethyl)amino]-5- * 
( trif luoromethyl) -phenyl ] carbonyl ] amino] acetyl ] amino] - 
3 , 5-bis ( trif luoromethyl) benzenepropanoate ; 

(±) £-[ [2-[ [ [3-[ (aminoiminomethyl) amino] -5- 
( trif luoromethyl) phenyl ) carbonyl ] amino ] acetyl ] amino } - 
3 , 5-bis (trif luoromethyl) benzenepropanoic acid ; 

(±) 0-[C2-[ [[ 3- [(aminoiminomethyl) amino] - 
pheny 1 ] carbonyl ] amino ] acetyl ] amino ] - 
naphthalene-l-carboxylic acid; 

methyl (±) 0-[ [2-[ [ [3- [ (aminoiminomethyl) - 
amino] phenyl ] carbonyl ] amino ] acetyl ] amino ] * 
naphthalene- 1-carboxy late ; 

(±) 3- [ t [ 3- [ (aminoiminomethyl) amino) phenyl ] - 
carbonyl] amino] -2-oxopyrrolidine-l- 
propanoic acid; 

3R- [ [ 2- [ [ [ 3 - [ ( aminoiminomethyl ) amino ] phenyl ] - 
carbonyl] amino] acetyl] amino] -4-pentynoic acid ; 

ethyl 3R-f[2-[[[3-[ (aminoiminomethyl) amino ]phenyl]- 
carbony 1 ] amino ] acetyl ] amino ] -4 -pentynoate ; 

3S-( [2-[[ [3-[ [ [ (pheny Imethyl) amino)- 
carbonyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] -4-pentynoic acid; 



ethyl 3S-[ [2-[ [ [3-[ [ [ (phenylmethyl) amino] - 
carbonyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino ] -4 -pentynoate ; 
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3S-[[2-[([3-[(aminoimin methyl) amino ] phenyl ]- 
carb nyl] amino] acetyl ]amin ]-4-pentynoic acid; 

0*1 [2-[ [ [3-(aminocarbonylamin ) phenyl ]- 
i carbony 1 ] amino] acetyl ] amino ] pyridine- 

s-propanoic acid; 

ethyl j9- [ [ 2- [ [ ( 3- (aminocarbonylamino) phenyl ] - 
carbony 1 ] amino ) acetyl ) amino ] pyr idine-3-propanoate ; 

(±) )8-[[2-[[(3-[[[ (phenylmethyl)aminojcarbonyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino]pyridine-3-propanoic acid; 

( ± ) ethyl 0- [ [ 2- ( t [ 3- [ [ [ (pheny Imethy 1 ) amino ) carbony 1 ] - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] pyridine-3-propanoate ; 

(±) ethyl 0- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) - 
amino ] phenyl ) carbony 1 ] amino ] acetyl ] - 
amino ] furan-2 -pr opanoate ; 

(±) fi- 1 [2- [ [ [3- [ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
furan- 3 -propanoic acid; 

3-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]carbonyl}- 
amino ] acetyl ] amino ] pentanedioic acid ; 

bismethyl ester 3-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] -amino ] acetyl ] amino] pentanedioate ; 

(±) hydrogen methyl 3-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] pentanedioate ; 
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(±) 0-[t2-[[[3-[(amin imin methyl) amino]- 
phenyl ] carbony 1 ] amino ) acetyl ] amino ] - 
furan-2-pr panoic acid; 

ethyl (±) ff*([2-[[[3-[(aminoiminomethyl)amino]phenyl] 
carbony 1 ] amino ] acetyl ] amino ] f uran-2-propanoate ; 

(±) 0- [ [ 2 - [ [ [ 3 - [ ( aminoiminomethy 1 ) amino J - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
naphthalene-2-propanoic acid; 

(±) methyl /?-t[2-[[[3-[(aminoiminomethyl)amino]- 
phenyl ] carbony 1 ] amino ] acetyl } amino ] - 
thiophene-3-propanoate ; 

ethyl 3S- [ [ 2- [ [ [ 3- [ ( aminoiminomethy 1 ) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
4-pentynoate; 

(±) 0-[[2-[ [ [3-[ ( amino iminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
thiophene-3 -propanoic acid; 

(±) 2-[3-[ [2-C [ [3-[ (aminoiminomethy 1) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -4 - 
carboxybutyl ] thio ] benzoic acid; 

(±) 2-[3-[[2-[[[3-[(aminoiminomethyl)amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino] -4- 
carboxybutyl]sulfonyl] benzoic acid; 

(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
thiophene-2 -propanoic acid; 



97/08145 



PCT/US96/13500 



- 743 - 

(±) methyl 2-[ [3-[2-[ [ [3-[ (amin imin methy 1) amino ] - 
phenyl ] carbonyl) amin ] acetyl] amin ]-4- 
carboxybuty 1 ] thio ] benzoate ; 

(±) methyl 3-[ [2-£ [ [3-[ (aminoiminomethyl)- 
amino]phenyl] carbonyl] amino] acetyl] amino] - 
5-[ (4-methy lphenyl) thio] pentanoate; 

(±) methyl 3-([2-[[ [3- [ (aminoiminomethyl)- 
amino] phenyl ] carbonyl ] amino] acetyl] amino] - 
4-[ [ (4-methylphenyl)aulfonyl] amino ]butanoate; 

3-[ [2-[ [ [3-[ ( aminoiminomethyl) amino ] - 
phenyl ] carbonyl) amino) acetyl] amino) -4 -[ [ (4- 
methy lphenyl ) sulf ony 1 ] amino ] butanoic acid ; 

(±) 3-[ [2-[ [ (3-[ (aminoiminomethyl) amino) - 
phenyl ] carbonyl ] amino ] acetyl ] amino ]-5-[ (4- 
methy lphenyl) thio] pent anoic acid; 

(±) 3-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ]-5-[ (4- 
methy lphenyl) sulfonyl]pentanoic acid; 

3 S- [ [ 2- [ [ [ 3 - [ ( aminoiminomethyl ) amino ] phenyl ] - 
carbonyl ] amino ] acetyl ] amino ] -4- 
(pheny lthio) butanoic acid ; 

3R-[ (2-[ [ [3-[ ( aminoiminomethyl) amino ] - 
pheny 1 ] carbonyl ] amino ] acetyl ] amino ] - 
4-pentynoic acid; 

ethyl 3R- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
4 -penty noate ; 
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2- [ [ 2S- [ [ 2- ( [ [ 3- ( (aminoiminomethyl ) - 
amino ] phenyl ] carbony 1 ] amino J acetyl ] amin )-2- 
(carboxymethyl) ethyl ] sulf ony 1 ] benzoic acid ; 

3S-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ) - 
4-pentynoic acid; 

ethyl 3S- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
pheny 1 ) car bony 1 ] amino ] acetyl ] amino ] - 
4-pentynoate; 

2-[[2S-[[2-[ [[3-C (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -2- 
(carboxymethyl)ethyl]thio]benzoic acid; 

(±) ethyl /?-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] methy lamino ] acetyl ] - 
amino] -pyridine- 3 -propanoate; 

(±)0-[ [2-[ [ [3-[ (aminoiminomethyl) amino]phenyl]- 
carbonyl )me thy lamino] acetyl ] amino] pyridine- 
s-propanoic acid; 

(±)ethyl 0-t [2-[ [[3-[ (aminoiminomethyl) - 
amino] phenyl ] carbonyl ] amino] -1-oxopropyl J - 
amino] pyridine- 3 -propanoate; 

(±) 0- [ [ 2- [ [ [ 3- [ ( aminoiminomethyl) amino) - 
phenyl ] carbonyl ] amino ] -1-oxopropy 1 ) - 
amino ] pyridine- 3 -propanoic acid; 

(±) 0~t [2-[ [ [3-[ (aminoiminomethyl) amino] -4- 
methy lphenyl ] carbonyl ] amino ] acetyl ] - 
amino ]pyridine-3 -propanoic acid; 
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(±) /M[2-[[[3-[[(aminoiminom thyl)amin ]- 
methyl] phenyl ]carbonyl]amin ] acetyl]- 
amino ]pyridine-3-propan ic acid; 

3S-[ [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] car bony 1 ] amino ] acetyl ] amino] - 
4-hydroxybutanoic acid; 

(±) 0-[[2-[[[3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ) acetyl ] - 
amino] -2-hydroxybenzenepropanoic acid; 

<±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ) amino ] -2 - 
hydroxy-5-methy lbenzenepropanoic acid ; 

(±) 3-[[2-[£[3-[( aminoiminomethyl ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino J-4-[ (2- 
hydroxyethy 1 ) amino ] -4 -oxobutanoic acid ; 

2S-( [2-[ [ [3-[ [aminoiminomethyl] amino] phenyl ]- 
carbony 1 ] amino] acetyl ] amino] -3- 
carboxypropyl 2-aminobenzoate; 

(i) £~[[2-[[(3-[ (aminoiminomethyl) amino] phenyl] - 
carbony 1 ] amino ] acetyl ] amino ]-l,4- 
benzodioxin-6-propanoic acid; 

N ~ [ 2- I [ [ 3- [ ( aminoiminomethyl ) amino ] phenyl ] - 
carbonyl]amino]acetyl]-/?-alanine, ethyl ester; 

N- [ 2 - [ [ [ 3 - [ ( aminoiminomethyl) amino ] - 
phenyl] carbony 1 ] amino ] acetyl ] -0-alanine ; 
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(±)ethyl /8-[[2-[[[3-[ (aninoiminom thyl)amin ]- 
phenyl ] car bony 1 ] amin ] acetyl] amino ]- 
quin line-3-propanoate; 

0- 1 [ 2- [ [ [ 3 - [ ( aminoiminomethyl ) amino) - 
phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 
quino line- 3 -propanoic acid; 

N -[2-[[[3-([[ (phenylmethyl) amino ] carbonyl] - 
amino] phenyl ] carbonyl ] amino ] acetyl ) - 
0-alanine, ethyl ester; 

3 ~[ [2-[ [ [3-[ [ ( (phenylmethyl) amino] carbonyl]- 
amino ] phenyl ] carbonyl ] amino ] acetyl ] 
amino] propanoic acid; 

(±) ethyl fi- [ [ 2- [ [ [ 3- [ [ [ (phenylmethyl ) amino] - 
carbonyl ] amino ] phenyl ] carbonyl ] amino ] 
acetyl ] amino ] pyr idine-3-propanoate ; 

(±) £-[[2-[[[3-[[( (phenylmethyl ) amino ) carbonyl ] - 
amino] phenyl] carbonyl ] amino ] acetyl ] - 
amino]pyridine-3-propanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3- [ [ (pheny lamino) carbonyl] - 
amino ) phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyr ldine-3 -propanoate ; 
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0~[[2-[[[3-[ [ (phenylamino)carbonyljamin ]- 
phenyl] carbony 1] amino ] acetyl Jamin ]- 
pyr idine-3 -propanoic acid; 

ethyl 0- [ [ 2 - [ [ [ 3 - ( aminocar bony lamino) - 
phenyl ) car bony 1 ] amino ] acetyl ] amino ] - 
pyr idine-3-propanoate ; 

C [ 2- [ [ [ 3- (aminocarbony lamino) phenyl J - 
carbony 1 ] amino ] acetyl ] amino ] pyr idine-3 - 
propanoic acid; 

ethyl 0-[ [2-[ [ [3-[ [ [ [ (4-methylphenyl) sulfonyl]- 
amino ] carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl] amino] pyr idine-3 -propanoate ; 

fi- 1 1 2- 1 [ 1 3- [ t [ C (4-methylphenyl) sulf onyl ] amino] - 
carbony 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] pyr idine-3 -propanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3- [ ( aminothioxomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino)pyridine-3-propanoate; 

£-[ [2-[ [ [3-[ (aminothioxomethyl) amino] phenyl] - 
carbony 1 ] amino] acetyl ] amino] pyridine- 
s-propanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3- [ (aminothioxomethyl) amino) - 
phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] ben zenepropanoate ; 

0-[[2-[[[3-[( aminothioxomethyl ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 
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ethyl 0-[ [2-[[[3-[[ [(phenylmethyl) amino] - 
carbonyl )amin ] phenyl ] carbonyl Jamin ] acetyl ]- 
amino ]benz nepropanoate; 

0-[ [2-[ [ [3-[ [ [ (phenylmethyl) amino] car bony 1}- * 
amino] phenyl ] car bony 1 ] amino] acetyl ] - 
amino] benzenepropanoic ' acid ; 

ethyl 0- f [ 2- [ [ [ 3- [ [ C (phenylmethyl) amino] - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] -1 , 3-benzodioxole-5-propanoate ; 

£-[ [2-[ [ [3-[ [ [ (phenylmethyl) amino] carbonyl )- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
l,3-benzodioxole-5-propanoic acid; 

ethyl jJ-[ [2-E ( [3-3-[ [ (phenylamino) carbonyl ]- 
amino ] phenyl ) carbony 1 ] amino ] acetyl ] amino ] * 
1* 3-ben2odioxole-5-propanoate ; 

0- [ C 2- [ [ [ 3-3- [ [ (phenylamino) carbonyl ] amino] - 
phenyl ] carbonyl ] amino ] acetyl ) amino ] -l , 3- 
benzodioxole-5-propanoic acid; 

0- [ 1 2- [ [ [ 3- [ [ [ [ (4- (aminosulf ony 1) phenylmethyl ] - 
amino ] carbonyl ] amino ] phenyl ] carbonyl ] - 
amino ] acetyl ] amino ] pyridine- 
s-propanoic acid; 

0- [ [2-[ [ [ 3- ( [ ( (3-pyridinylmethyl) amino] carbonyl ] - 
amino] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] pyridine- 3 -propanoic acid; 



0- 1 C 2- [ [ [ 3 - [ [ [ ( 2-carboxyethy 1 ) amino ] carbonyl ] - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid; 
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0-[[2-[[[3-[[[(2-phenylethyl)amin ]carb nyl)- 
amino]ph nyl] carbony ljamin ] acetyl] amino ]- 
pyridine-3-propan ic acid; 

0-[ C2--C ( [3-t [ [ (1-naphthalenylmethyl) amino)carbonylJ- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino) -4- 
chlorophenyl ) carbony 1 ] amino) acetyl ] amino ] - 
benzenepropanoate ; 

0-( [2-[[ [3-[ (aminoiminomethyl) amino] -4- 
chlorophenyl ) car bony 1 ] amino ] acetyl ] - 
amino] benzenepropanoic acid; 

0-[ [2-[ [ [5-[ (aminoiminomethyl) amino] -2 -chlorophenyl )- 
carbony 1 ] amino ) acetyl ] amino ) benzenepropanoic acid ; 

ethyl 0-[2-[ [ [3-[ [ amino (aminocarbonyl)- 
imino]methyl)amino]phenyl]carbonyl] - 
amino ] acetyl ] amino ] -3 , 5- 
dichlorobenzenepropanoate ; 

0-1 [2-C t [3-[ [ amino (aminocar bony 1) imino)- 
methyl ] amino ] phenyl ] carbony 1 ) amino ] - 
acetyl] amino] -3 , 5-dichlorobenzene- 
propanoic acid; 

[ (dimethylamino) carbony 1] methyl 0- 
C [2-C I [3~C (aminoiminomethyl) amino] phenyl ]- 
carbony 1 ) amino ] acetyl ) amino ]-3,5- 
dichlorobenzenepropanoate ; 

1 , 1-dimethylethy 1 3 , 5-dichloro-0- [ [ 2- [ ( [ 3 [ [ [ (ethoxy- 
carbony 1) amino] [ (ethoxy car bony 1) imino)methyl] amino] - 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] benzenepropanoate ; 
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3, 5-dichloro-j8-[ [2-[ [ [3-[ [ [ (ethoxy car bony 1) - 
amin ] [ (eth xycarbonyl) imino J methyl] - 
amino ] -ph ny 1 ] carbony 1 ] amino ] acetyl ] - 
amino ]benzenepropanoic acid; 

ethyl £-[ [2-[ [ [3-[ (aminoiminomethyl) amino) -4- 
chlorophenyl ] carbony 1 ) amino ) acetyl ) amino- 
3 , 5-dichlorobenzenepropanoate; 

0-[[2-[[[3-[( amino iminomethy 1 ) amino ] -4 - 
chlorophenyl] carbony 1 ] amino J acetyl J amino] - 
3 , 5-dichlorobenzenepropanoic acid ; 

ethyl 3S-r [2-[ [ [3-[ [amino[ (aminocarbonyl) imino]- 
methyl ] amino ) phenyl ] car bony 1 ) amino ] acetyl ] - 
amino ] -4 -pentynoat e ; 

3S-[ [2-[ [ [3-[ [ amino [ (aminocarbonyl) imino] - 
methyl ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino] -4-pentynoic acid ; 

ethyl 3S- ( [ 2- [ [ [ 3- [ ( aminoiminomethyl) - 
amino] -4 -chlorophenyl ) carbony 1 ] amino] - 
acetyl] amino] -4-pentynoate ; 

3S-[ [2-[ [ [3-[ (aminoiminomethyl) amino] -4- 
chlorophenyl ] carbony 1 ] amino ] acetyl ) - 
amino] -4-pentynoic acid; 

(±) ethyl 0-[[2-[[[3-[(aminoiminomethyl)amino]- 
phenyl ] carbony 1 ] amino ] acetyl ) amino ] -3 , 4 - 
dichlorobenzenepropanoate ; 

(±) 0~C [2-[ [ [3- [ (aminoiminomethyl) amino ] phenyl ]- 
carbony 1 ] amino ] acetyl ] amino ] -3 , 4 - 
dlchlorobenzenepropanoic acid; 
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(±) thyl 0-[[2-[[[3-[(amin imin methyl) amino] -5- 
(trifluor methyl) carbonyl ]amin ] acetyl) amino ]- 
3,4-dichl r benzenepropan ate; 

(±) £-[[2-[[[3-[ (aminoiminomethyl)amino]-5- 
(trif luoromethyl) phenyl] carbonyl] amino] acetyl] - 
amino] -3 , 5-dichlorobenzenepropanoic acid; 

(±) ethyl 0-[[2-[[[3-[(aminoiminomethyl)amino]- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino ] -2 , 5- 
dimethylbenzenepropanoate ; 

(*) [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl] - 
carbonyl ] amino] acetyl ] amino] -2 , 5- 
dimethylbenzenepropanoic acid; 

(±) ethyl i5-[[2-[[C3-[(aminoiminomethyl) amino]- 
phenyl ] carbonyl ] amino ) acetyl ] amino ] -3- 
chlorobenzenepropanoate ; 

(*) 0- [ C 2- [ [ [ 3- [ (aminoiminomethyl) amino] phenyl) - 
carbonyl ] amino] acetyl ] amino] -3- 
chlorobenzenepropanoic acid; 

(±) ethyl lM[2-[[ [3- [(aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 - 
bromobenzenepropanoate ; 

(±) 0-[[2-[[[3-[(aminoiminomethyl)amino]- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino ] -3- 
bromobenzenepropanoic acid; 

(±) ethyl 0-[[2-[[[3-[(aminoiminomethyl)amino]- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino ] -4- 
bromobenzenepropanoate ; 



WO 97/08145 



PCT/US96/13500 



- 752 - 

(±) j3-[[2-t[[3-[(aminoiminom thyl)amino]- 
phenyl J carbonyl ] amino ] acetyl ] amino] -4- 
br m benzenepropanoic acid; 

(±) ethyl /5-[[2-([[3-[(aminoiminomethyl)amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino J -3 , 5- 
dimethylbenzenepropanoate ; 

(±) 0-[[2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 3 , 5- 
dimethylbenzenepropanoic acid; 

(±) ethyl 0-[ [2-[t[3-[ (aminoiminomethyl) amino]- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino ] - 3 , 5- 
dimethoxybenzenepropanoate ; 

(±) fi- [ [2- 1 1 1 3- [ (aminoiminomethyl) amino]- . 
phenyl ] carbonyl ] amino ] acetyl ] amino ) - 3 , 5- 
dimethoxybenzenepropanoic acid; 

(±) (2 ,2-dimethyl-l-oxopropoxy) methyl 0-[ [2-[ [ [3- 
[ ( aminoiminomethyl ) amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino] -3 , 5-dichlorobenzenepropanoate ; 

(± ) 0- [ [ 2- [ [ [ 3- [ [ [ (aminocarbony 1) imino) - 
methy lamino) methyl ] amino ] phenyl ] - 
carbonyl ] amino] acetyl ] amino J - 3 , 5- 
dichlorobenzenepropanoic acid; 

(±) 0-[ [2-t [ [3-[ (aminothioxomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 , 5- 
dichlorobenzenepropanoic acid; 

(±) 0-[[2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 , 4 - 
dibromobenzenepropanoic acid; 
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(±) 0-[[2-[[[3-[(aminoiminomethyl)amin ]phenyl]- 
carbonyl]amin ] acetyl] amino] -3 -fluoro-5- 
(triflu romethyl)benzenepropan ic acid; 

(±) £-[[2-[[[3-[ ( amino iminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3- 
bromo-5-f luorobenzenepropanoic acid ; 

(±) 0-[[2-[[[3-[( aminoiminomethy 1 ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dibromobenzenepropanoic acid; 

(±) 0-[ C2-[ [ [3-[ ( aminoiminomethy 1) amino] phenyl ]- 
carbony 1 ] amino] acetyl ] amino ] -3-bromo- 
5-methylbenzenepropanoic acid; 

(±) 0-( [2-C [ (aminoiminomethyl)amino]-5- 
(tr if luorome thy 1) phenyl ] carbony 1 ] amino] acetyl ] - 
amino] -3 , 5-dibromobenzenepropanoic acid ; 

(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl)amino]phenyl]- 
carbonyl ] amino] acetyl ] amino] -3-bromo-5- 
chlorobenzenepropanoic acid; 

(±) i8-[[2-(t[3-((aminoiminomethyl)amino]-5- 
( tr if luoromethy 1 ) phenyl ] carbonyl ] amino ] acetyl ] - 
amino] -3-bromo-5-chlorobenzenepropanoic acid ; 

(±) [ 2- [ 2- [ 2- ( 2-hydroxyethoxy ) ethoxy ] ethoxy ] - 
ethyl] /*-[(2-[[[3-[(aminoiminomethyl)amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ]-3,5- 
dichlorobenzenepropanoate; 

(±) /M[2-[[ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbonyl ] amino ] acetyl ) amino ] -3- 
bromo-5-iodobenzenepropanoic acid; 
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(±) *M[2-[[[3-[ (aminoiminom thyl)amin ]phenyl]- 
carbony 1] amino] acetyl] amino] -2 -hydr xy-4- 
methoxybenzen propanoic acid; 

(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino) phenyl]- 
carbonyl ] amino) acetyl ] amino) -5-hydroxy-4- 
methoxybenzofuran-6-propanoic acid; 

(±) /?-[ [2-( ( [3-( ( aminoiminomethyl) amino] phenyl ] - 
carbonyl] amino] acetyl] amino] -9H-f luorene- 
2 -propanoic acid; 

ethyl(±) 0-[£2-[[[3-[ (aminoiminomethyl)amino]- 
phenyl) carbonyl ] amino) acetyl ] amino] -9H-f luorene- 

2-propanoate; 

(±) 0-[ [2-[ [ [ 3- [ (aminoiminomethyl) amino ] phenyl ]- 
carbonyl ) amino ] acetyl ] amino ] -3 , 5-dichloro- 
2-hydroxybenzanepropanoic acid; 

(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl)amino]phenyl]- 
carbonyl ) amino ] acetyl ] amino ] -2-hydroxy-5- 
nitrobenzenepropanoic acid; 

(±) 0-[ [2-t t [3-[ (aminoiminomethyl) amino) - 
phenyl ] carbonyl ] amino ] acetyl ] amino ) - 3 , 5- 
dibromo-2-hydroxybenzenepropanoic acid; 

ethyl(±) 0-[ [2-[ [ [3- [ (aminoiminomethyl) amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino )-3,5- 
dibromo-2-hydroxybenzenepropanoate ; 

(±) 0-( [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ) carbonyl ] amino ] acetyl ) amino ] -5- 
bromo-2-hydroxybenzenepropanoic acid ; 
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ethyl (±) [2-[ [ [3-[ (aminoiminomethyl) amino ]- 
phenyl ] carbonyl ] amino] acetyl ] amino] -5- 
brom -2-hydroxybenzenepropanoate; 

(*) [[ 2- [[ [3- [ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino] - 
cyclohexanepropanoic acid; 

ethyl(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino]- 
pheny 1 ] carbonyl ] amino ] acetyl } amino ] - 
cyclohexanepr opanoate ; 

ethyl(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
3 , 5-dichloro-2-hydroxybenzenepropanoate; 

(±) £-t [2-[ [ [3-[ (aminoiminomethyl) amino ]- 
phenyl ] carbonyl ] amino ] acetyl ] amino] -5- 
ch lor o- 2 -hydroxy ben zenepropanoic acid; 

(±) 0-[ [2-( [ [3-[ (aminoiminomethy 1) amino] phenyl]- 
carbonyl] amino] acetyl ] amino J -3-bromo-5- 
cbloro-2-hydroxybenzenepropanoic acid ; 

(±) 5-amino-0- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
2-hydroxybenzenepropanoic acid; 

(±) 0-[[2-[[[3-t (aminoiminomethyl)- 
amino] phenyl ] carbonyl ] amino ] acetyl ] amino] - 
5-bromopyridine- 3 -propanoic acid; 

ethyl (±) 0-[(2-([[3-[ (aminoiminomethyl) - 
amino] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
5-bromopyridine- 3 -pr opanoate ; 
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3,5-dichlor -0-[[2-[[[3-([[(ethoxycarbonyl)amin )- 
thioxom thyljamin ] pheny 1 ] car bony 1] amino )- 
acetyl )amin ]b nzenepr panoic acid; 

3, 5-dichloro-0-[ [2-[ [ [3-[ [ [ (ethoxycarbonyl) amino)- 
iminomethyl ] amino ] phenyl ] car bony 1 ] amino ] - 
acetyl ] amino ] benzenepropanoic acid ; 

0- [ [ 2- [ [ [ 3- [ ( amino iminomethyl) amino ) phenyl ) - 
carbonyl]amino)acetyl)amino) [1,1'- 
biphenyl) -3 -propanoic acid; 

1 , l-dimethylethyl 0- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ) [ 1 , l ' - 
biphenyl ] -3 -propanoate; 

0-t [2-[ [ [3-[ (aminoiminomethyl)amino]phenyl]carbonyl]- 
amino ] acetyl] amino ] [pyrimidine-5 -propanoic acid; 

1, l-dimethylethyl 0-[ [2-[ [ ( 3- [ (aminoiminomethyl) - 
amino ] phenyl ] car bony 1 ] amino] acetyl ] amino] - 
[ pyrimidine-5-pr opanoate ; 

fi- 1 C 2- [ [ [ 3- [ (aminoiminomethyl ) amino ] phenyl ] carbony 1 ] - 
amino] acetyl ] amino] -3 -methylthiophene-2 -propanoic acid ; 

1, l-dimethylethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 - 
methylthiophene-2 -propanoate ; 



<*) 0-t[2-[[ (aminoiminomethyl) amino ) phenyl ]- 
car bony 1] amino] acetyl) amino] -3-(methylthio) - 
benzenepropanoic acid; 
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1,1-dimethylethyl (±) /3-[ [2-[ [ [ 3- [ (aminoiminomethyl) - 
amino] phenyl ] carbony 1 ] amino ) acetyl ] amino] - 
3-(methylthi ) benzenepropan ate; 

(±) £-[ [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino] acetyl ] amino] -6- 
methylpyridine-2 -propanoic acid; 

0"t [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbony 1] amino) acetyl ] amino] -3- (methylsulf onyl) - 
benzenepropanoic acid; 

0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
diethoxybenzenepropanoic acid; 

ethyl 0-[ [2-[ [[3-[ (aminoiminomethyl) amino] - 
phenyl ] -carbonyl ] amino] acetyl ] amino] -3 , 5- 
diethoxybenzenepropanoate ; 

0-[[2-[[[3-[( aminoiminomethyl ) amino ] phenyl ] - 
carbonyl ] amino] acetyl ] amino] -4- 
bromothiophene- 2 -propanoic acid; 

ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] -4 - 
bromothiophene-2-propanoate ; 

&~l [2-[ [ [3-[ (aminoiminomethyl) amino]phenyl- 
carbonyl] amino ] acetyl ] amino] -5-chlorothiophene- 
2 -propanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino ] phenyl- 
carbonyl ] amino ] acetyl ] amino] -5-chlorothiophene- 

2-propanoate; 
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0- [ [ 2- [ [ 1 3- 1 (aminoiminomethyl) amino]phenyl ] - 
carbonyl ]amin ]ac tyl] amino ]-lH-pyrazol - 
3-pr panoic acid; 

ethyl 0-[ [2-[ ( [3-[ (aminoiminomethyl) amino] phenyl]- 
carbonyl ] amino] acetyl ] amino] -IH-pyrazole- 
3-propanoate; 

0-[ [2-[ [ [3-[ (aminoiminomethyl) aminojphenyl]- 
carbonyl ] amino] acetyl ] amino] -5-methy lthiophene- 
2 -propanoic acid; 

ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino]phehyl]- 
carbony 1 ] amino ] acetyl ] amino ] -5-methy lthiophene- 

2-propanoate; 

P~[ [2-( [ [3-[ (amino iminomethyl) amino] phenyl]- 
carbonyl ] amino] acetyl ] amino] -2 , 3 , 5-trichloro- 
benzenepropanoic acid; 

ethyl 0-[ [2-( [ [3-( (aminoiminomethyl) amino] phenyl] - 
carbonyl ] amino] acetyl ] amino ] -2 , 3 , 5-tr ichloro- 
benzenepropanoate ; 

£-t [2r[ [ [3-[ (aminoiminomethyl) amino ] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] -2 (carboxymethoxy) - 
benzenepropanoic acid; 

ethyl 0-[[2-[ [ [3-[ (aminoiminomethyl) amino] phenyl] - 
carbonyl ] amino ] acetyl ] amino ] -2 ( carboxymethoxy) - 
benzenepropanoate ; 

P-l [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl] carbonyl ) amino] acetyl ] amino] -4-methoxy-l , 3- 
benzodioxole-6-propanoic acid; 
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ethyl 0-[[2-[[ [3- [ (aminoiminomethyl) amin Jphenyl]- 
carbony 1 ] amino ] acetyl ] amino ] -4-meth xy-i , 3- 
benzodiox 1 -6-propanoate; 

0-[ [2-[[[3-( (aminoiminomethyl) amino]phenyl]- 
car bony 1 ] amino ] acetyl ] amino ] -5-bromo- 
2-methoxybenzenepropanoic acid; 

ethyl /3-[ [2-[ [ [3-[ ( aminoiminomethyl) amino] phenyl ]- 
car bony 1 ] amino ] acetyl ] amino ] -5-bromo- 
2-methoxybenzenepropanoate ; 

0-t [2-[ [ [3-[ ( aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -6-chloro- 
1 , 3-benzodioxole-5-propanoic acid ; 

ethyl fi-t [2-[[[ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino] acetyl ) amino ] -6-chloro- 
1 , 3-benzodioxole-5-propanoate; 

0-t(2-[[[3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzofuran-2-propanoic acid; 

ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ) - 
benzof uran-2-propanoate ; 

0-[ [2-[[ (3-( (aminoiminomethyl) amino] - 
pheny 1 ) carbony 1 ] amino] acetyl ] amino ] -3 - 
(carboxymethoxy)benzenepropanoic acid; 



ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino ]- 
phenyl] car bony 1 ] amino] acetyl ] amino] -3- 
( car boxymethoxy ) benzenepropanoate; 
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3 ~[ [2-[ [ [3-[ (aminoiminomethyl) amino ]phenyl]- 
carbonyl ] amino] acetyl ] amino) -4 ,4,4- 
trifluor butanoic acid; 

ethyl 3-£ [2-[ [ [3-( (aminoiminomethyl) amino)phenyl)- 
carbony 1 ] amino ) acetyl ] amino J -4 , 4 , 4 - 
tr if luorobutanoate ; 

(*■) 8-t [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbony 1 ) amino ] acetyl ) amino ] -3 -bromo-4 , 5- 
dimethoxybenzenepropanoic acid; 

ethyl(±) 0-[ [2-[ [ [3-[ ( aminoiminomethyl) amino] phenyl ] - 
car bony 1] amino] acetyl) amino] -3-bromo-4 , 5- 
dimethoxybenzenepropanoate ; 

3 -[ [2-[[ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbony 1 ] amino ] acetyl ] amino )-4- 
methylpentanoic acid; 

ethyl 3-( [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbony 1 ] amino] acetyl ] amino] -4- 
methylpentanoate ; 

3-C [2-t t [3-[ (aminoiminomethyl) amino ]phenyl)- 
phenyl] carbony 1 ] amino ] acetyl ) amino ] - 
pentanoic acid; 

ethyl 3-( [2-[ [ [3-[ (aminoiminomethyl) amino ] phenyl] - 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] - 
pentanoate; 

0-[t2-[[(3~[( aminoiminomethyl ) amino ] - 
phenyl ] carbony 1 ) amino ] acetyl ] amino ) - 
5-bromo-3-chloro-2-hydroxybenzene- 
propanoic acid; 
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0-[ [2-[ [ [3-[ [ [ (4-pyridinylmethyl)amin ]- 
carbonyl]amin ] pheny 1 ] car bony 1] amino ]- 
acetyl] amino ]pyridine-3-pr panoic acid; 

ethyl 0-( [2-[ [ [3-[ [ [ (4-pyridiny lmethyl) amino] - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino] - 
acetyl ] amino ] pyr idine-3 -propanoate ; 

3 , 5-dichloro-0- [ [ 2- [ [ [ 3- [ [ [ (4-pyridiny lmethyl) - 
amino] carbony 1 ] amino] phenyl ] carbony 1 ] amino] - 
acetyl ] amino ] benzenepropanoic acid ; 

ethyl 3 , 5-dichloro-0- [ [ 2- [ [ [ 3- [ ( [ (4-pyridiny lmethyl ) - 
amino ] carbony 1 ] amino ] phenyl ] carbony 1 ] amino ) - 
acetyl ] amino ] benzenepropanoate ; 

0-[ [2-[ [ [3-[ [ [ (2-pyridiny lmethyl) amino] carbonyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ) amino ] - 
pyr idine-3 -propanoic acid; 

ethyl 0-[ [2-[ [ [3-[ [ [ (2-pyridinylmethyl)amino]carbonyl]- 
amino] phenyl ] carbony 1 ] amino ] acetyl ) amino ] - 
pyridine- 3 -propanoate; 

3 , 5-dichloro-0- [ ( 2- [ [ [ 3- ( [ [ (pheny lmethyl) amino] - 
carbony 1 ] amino ] pheny 1 ] carbony 1 ] amino ] - 
acetyl ] amino ] benzenepropanoic acid ; 

ethyl 3,5-dichlo?o-0-[ [2-[ [ [3-[ [ [ (pheny lmethyl) amino ]- 
<^ar bony 1] amino] phenyl] car bony 1] amino ]- 
acetyl ] amino] benzenepropanoate ; 



3-chloro-0-[ [2-[ [ [3-[ [ [ (pheny lmethyl) amino]- 
carbonyl ] amino ] phenyl ] carbony 1 ] amino] - 
acetyl ] amino ] benzenepropanoic acid ; 
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ethyl 3-chloro-0- [ [ 2- [ [ [ 3- [ [ [ (phenylmethyl) - 
amino] carbony 1 ] amin ] phenyl ] carbony 1 ] amino] - 
acetyl] amino ]benzenepropan ate; 

0- [ [ 2- [ [ [ 3- [ [ [ ( 1-phenylethyl) amino] carbonyl] - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] pyridine- 3 -propanoic acid; 

ethyl 0-[ [2-[ [ [3-[ [ [ (1-phenylethyl) amino] carbonyl] - 
amino ] phenyl ] carbonyl ] amino] acetyl ] - 
amino ] pyr idine-3 -propanoate ; 

£-[ [2-[ [ [3-[ [ [ [ ( lH-benz imidazol-2 -y 1 ) -methyl ) amino ] - 
carbonyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoic acid ; 

ethyl 0-[ (2-[ [ [3-[ ( [ [ (lH-benzimidazol-2-yl) -methyl) - 
amino ] carbonyl ] amino ] pheny 1 ] carbonyl ] amino ] - 
acetyl ] amino] -3 , 5-dichlorobenzenepropanoate ; 

0-([2-[C(3-[[[[(3, 5-dichloropheny 1 ) methyl ] - 
amino ] carbonyl ] amino ] phenyl ] carbonyl ] - 
amino] acetyl ] amino ] pyr idine-3 - 
propanoic acid; 

ethyl j8-[ [2-[ [ [3-[ [ [ [ ( 3, 5-dichlorophenyl) methyl] - 
amino ] carbonyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino ] pyr idine-3 -propanoate ; 

3-[ [2-[ [ [3-( [ [ ( ( 3 , 5-dichlorophenyl) methyl] - 
amino ] carbonyl ] amino ] phenyl ] carbonyl ] - 
amino] acetyl] amino ]butanoic acid; 

ethyl 3-[ [2-[ [ [3-[ [ [ [ (3, 5-dichlorophenyl) methyl ]- 
amino ] carbonyl ] amino ] phenyl ] carbonyl ] - 
amino ] ace ty 1 ] amino ] but anoa t e ; 
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0~[ [2-[ [ [3-[ (aminoiminomethyl) amino ] phenyl ] - 
carbonyl] amino] acetyl] amino] -3 , 5-bis(l-m thyl- 
eth xy) benzenepropan ic acid; 

ethyl 0-[[2-[ [[3-[ (aminoiminomethyl) amino) phenyl ]- 
carbonyl ] amino] acetyl ] amino ] -3 , 5-bis ( l-methyl- 
ethoxy ) benzenepropanoate ; 

0~[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl]* 
carbonyl ] amino ] acetyl ] amino ] -3 , 5-dibromo-4 - 
hydroxybenzenepropanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3- [ ( aminoiminomethyl ) amino] phenyl ] - 
carbonyl ] amino ] acetyl ] amino] -3 , 5~dibromo-4- 
hydroxy benzenepropanoate ; 

£-[[2-[ [[3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl] amino] acetyl ] amino] -3 , 5-dichloro-4- 
hydroxybenzenepropanoic acid; 

0- [ 1 2- [ [ [ 3- [ (aminoiminomethyl ) amino] phenyl ] - 
carbonyl] amino] acetyl ] amino] -3 , 5-dichloro-4- 
hydroxybenzenepropanoate ; 

£-[ [2-[ [ [5-[ (aminoiminomethyl) amino] -2- 
hydroxypheny 1 ] carbonyl ] amino ] acetyl ] amino ] - 
-3 , 5-dichlorobenzenepropanoic acid ; 

ethyl 0-[ [2-[ [ [5-[ (aminoiminomethyl) amino] -2- 
hydroxypheny 1 ] carbonyl ] amino ] acetyl ] amino] - 
3, 5-dichlorobenzenepropanoate; 



0~[[2-[[[3-[[ (phenoxy amino) carbonyl ] amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine- 3 -propanoic acid; 
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ethyl 0-[ [2-[ [ [3-[ [ (phenoxyamino) carbonyl] amino]- 
phenyl] carbonyl) amino ]ac tyljamin )- 
pyr idine-3 -pr opanoate ; 

^ ■ f C 2- [ [ 1 3- [ [ [ (phenylamino) amino] carbonyl ] - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine- 3 -propanoic acid ; 

ethyl 0-[ [2-[ [ [3-[ [ [ (phenylamino) amino] carbonyl ]- 
amino ) phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyr id ine- 3 -pr opanoate ; 



3-C [2-[ [ [3-[ (aminoiminomethyl) amino) phenyl ]- 

carbonyl ] amino ] acetyl ] amino ] -5- [ ( 3 , 5- 
dichloropheny 1) amino ] -5-oxopentanoic acid ; 

ethyl 3 - [ [ 2- [ [ [ 3- [ ( aminoiminomethyl ) amino ] phenyl ] - 
carbonyl ] amino] acetyl ] amino] -5- [(3,5- 
dichlorophenyl) amino] -5-oxopentanoate ; 

0-[ [2-[ [ (aminoiminomethyl) amino] -5-carboxy- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino ] pyridine- 
s-propanoic acid; 

ethyl 0-[[2-[[[3-[ (aminoiminomethyl) amino] -5-carboxy- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino ] - 
pyr idine-3 -propanoate ; 

8~t [2- [ [ [3- ( (aminoiminomethyl) amino] -5-carboxy- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino ] -3 , 5- 
dichlorobenzenepropanoic acid; 

ethyl 0-[ [2-[ [ [3-( (aminoiminomethyl) amino] -5 -car boxy- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 , 5- 
dichlorobenzenepropanoate ; 
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t [ 2- [ [ [3 , 5-bis [ (aminoiminomethyl) amino] phenyl ] - 
carbonyl]amin ] acetyl] amino] -3 ,5-dichl ro- 
benzenepropanoic acid; 

ethyl 0-[[2-[[[3,5-bis[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5-dichloro- 
benz enepr opanoa t e ; 

0-1 [2-[ I [3-t (aminoiminomethyl) amino] -5- 
( trif luoroacetyl ) amino] phenyl ] car bony 1] amino] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3- [ (aminoiminomethyl ) amino] -5- 
( trif luoroacetyl ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoate ; 

0- [ [ 2- t [ ( 3- (acetylamino) -5- [ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
3 , 5-dichlorobenzenepropanoic acid ; 

ethyl 0-[ [2-[ [ [3-(acetylamino) -5-[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
3 , 5-dichlorobenzenepropanoate; 

(±) 3,5-dichloro-j8-[[2-([[3- 
[ [ (methylamino) (methylimino) methyl] amino]- 
phenyl ) carbony 1 ] amino ] acetyl ] amino ] - 
benz enepr opanoic acid; 

(±) 3,5-dichloro-0-[[2-[[[3- 
[ [ (ethylamino) ( methylimino) me thy 1] amino] - 
phenyl] carbony 1 ] amino] acetyl ] amino] - 
benzenepropanoic acid; 
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( ± ) 3 , 5-dichloro-0- [ [ 2- [ [ [ 3 - [ [ [ ( 1- 
methylethyl)amin ] (m thy limino) methyl Jamin ]- 
phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 
benzenepropan ic acid; 

(±) 0-[t2-[[[3-t[(ethylamino)- 
(methy liaino) methyl ] amino ] phenyl ] carbonyl ] - 
amino] acetyl] amino] -4-f luorobenzene- 
propanoic acid; 

(±) 4-fluoro-j8-[[2-[[[3-[[t(4- 
pyridinylaethyl) amino] (methylimino) methyl ] - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

0-t (2-[ [ [3-[ ( amino iminomethyl ) amino ] phenyl ] - 
carbonyl } amino ] acetyl ] amino] -4- 
f luorobenzenepropanoic acid ; 

(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
lH-imidazole-2-propanoic acid; 

(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl)amino]phenyl]- 
carbony 1 ] amino ] acetyl ] amino ] -2 , 3 , 4 , 6- 
tetraf luorobenzenepropanoic acid; 

£-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino] phenyl] carbonyl ] amino] acetyl ] amino] - 
-5-bromothiophene-2-propanoic acid; 

0-t [2-[ [ [3-[ (aminoiminomethyl) - 
amino] phenyl ] carbonyl ] amino ] acetyl ] amino ]-2- 
mercaptobenzenepropanoic acid; 



and 
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(±) 0-[2-[[[3-[(aminoiminomethyl)- 
amino )phenyl] carbonyl] amino ] acetyl ]amin ]-5- 
chl r -2-mercaptobenzenepropanoic acid. 

5. A compound according to Claim 3 wherein Y 1 is N-R 2 
and R 2 is cyano. 

6. A compound according to Claim 5 wherein the 
compound is selected from the group consisting of 

pheny lmethy 1 0- [ [ 2 - [ [ [ 3 - [ [ (cyanoimino) - 
pheny Imethylamino) methyl ] amino ] phenyl ] carbonyl ) amino] - 
acetyl ] amino ] benzenepr opanoate ; 

pheny lmethy 1 0- [ [2- [ [ ( 3- [ [ (cyanoimino) - 
methy lamino) methyl ] amino ] phenyl ) carbonyl ] amino] - 
acetyl ] amino] benzenepr opanoate ; 

pheny lmethyl 0-[ [2-[ [ [3- [[ (cyanoimino) - 
( amino) methyl ] amino ] phenyl ] car bony 1 ] amino ] acetyl ] - 
amino] benzenepr opanoate ; 

£-[ [2-t [ [3-tt (cyanoimino) ( e thy lamino )methyl]- 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
benzenepr opanoate ; 

0- C [2- [ [ 1 3- [ C (cyanoimino) [ (pheny lmethyl) - 

amino ] methyl ] amino ] pheny 1 ] carbonyl ] - 
amino] acetyl ] amino ]benzenepropanoic acid; 

0~[ [2-( t [ (cyanoimino) (methylamino) - 
methyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] benzenepr opanoic acid; 

0-[ [2-[ [ [3-[ [ amino (cyanoimino) methyl] amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 
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0-t (2-t [ t (cyanoimino) (ethylamino) - 
methyl ]amin ] phenyl Jcarbonyl] amino ]ac tyl]- 
amino]benz nepropan ic acid; 

ethyl 3S-[ [2-[[[3-[[ (cyanoimino) - 
(methy lam i no) methyl ] amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] -4 -pentynoate ; 

3S-[ [2-[ [ [3-[ [ (cyanoimino) (methy lamino) - 
methyl ] amino ) phenyl ] carbony 1 ] amino ] acetyl ] - 
amino]-4-pentynoic acid; 

ethyl 0-[ [2-[ [ [3-[ [ (cyanoimino) [2-pyridinylmethyl) - 
amino]methy 1] amino]phenyl] carbony 1 ] amino] - 
acetyl ] amino ] benzenepr opanoate ; 

0-[ [2-[ [ [3-[ [ (cyanoimino) [2-pyridinylmethyl) - 
amino ] methyl ] amino ] pheny 1 ] car bony 1 ] amino ] - 
acetyl] amino] benzenepr opanoic acid; 

ethyl 0-[ [2-[[[3-[[ (cyanoimino) [3- 
pyr idiny lmethy 1 ) amino ] methyl ) amino ] phenyl ] - 
carbonyl ] amino] acetyl ] amino ] benzenepr opanoate ; 

£-[ [2-[ [ [3-[ [ (cyanoimino) [3-pyridiny lmethy 1) - 
amino ] methyl ] amino ] pheny 1 ] carbonyl ] amino ] - 
acetyl] amino] benzenepr opanoic acid; 

ethyl 3S-[ [2-t C [3-[ [ [ [ (4-(aminosulf onyl) - 
pheny lmethy 1 ] amino ] (cyanoimino) methyl ] - 
amino] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] -4-pentynoate ; 

3S- [ [ 2- [ [ [ 3- [ [ [ [ ( 4- ( aminosulf ony 1 ) pheny lmethy 1 ] - 
amino] (cyanoimino) methyl ) amino ] phenyl ] carbonyl ] - 
amino]acetyl] amino] -4-pentynoic acid; 
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ethyl /9-[[2-[[[3-[[amino(cyanoimino)methyl]amin ]- 
phenyl ] carbony 1 ] amino ] acetyl ] amin ] -3 , 5- 
dichlorobenzenepropanoate ; 

fi- 1 C 2 " C I C 3- 1 [ amino ( cyanoimino ) methyl J amino ] phenyl ] - 
carbony 1 ) amino) acetyl ] amino J -3 , 5- 
dichlorobenzenepropanoic acid; 

(±) ethyl 3, 5-dichloro-0-[[2-[[ [3- [ (cyanoimino) - 
(methylamino) methyl ] amino ] phenyl ) carbony 1 ] - 
amino] acetyl ] amino] ben zenepropanoate; 

(±) 3, 5-dichloro-0-( [2-[ [ [3-[ (cyanoimino) (methylamino)- 
methyl ) amino ] phenyl ] car bony 1 ] amino ] acetyl ] - 
amino ] benzenepropanoic acid ; 

and 



ethyl 3- [ [ 2- [ [ [ 3- [ [ amino ( cyanoimino) methyl J amino 1 - 
phenyl ] carbony 1 ] amino ] acetyl ) amino ] -4-pentynoate • 

7. A compound according to Claim 2 wherein 



R* RB 

wherein Y 1 is N-R 2 ; R 2 taken together with R 7 forms 
a 4-12 membered ring; and R 5 and R 1 are 
independently selected from the group consisting 
of H, alkyl, alkenyl, alkynyl, cycloalkyl, 
bicycloalkyl substituted alkyl, arylalkyl, 
aryloxy, hydroxy, alkoxy, amino, alkylamino, 
aryl amino, amido, alkylcarbonyl, arylcarbonyl, 
alkoxycarbonyl, ary loxy car bony 1, 
hal alkylcarbonyl, hal alk xy car bony 1, 
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alkylthiocarb nyl, arylthi carbonyl, 
acyloxymethoxycarb nyl, substituted phenyl, 
arylacyl, monocyclic and bicyclic heterocycles, 
monocyclic and bicyclic heterocyclicalkyl and - 
SO2R 10 wherein R t0 is selected from the group 
consisting of alkyl, amino and aryl which are all 
optionally substituted with one or more 
substituent selected from the group consisting of 
acylamino, amino, carbonyl cyano, nitro, alkoxy, 
halo, alkyl, trif luoroalkyl, amido, 
alkylaminosulfonyl, alkylsulfonyl, 
alkylsulfonylamino, alkylamino, dialkylamino, 
aryloxy, thio, trif luorome thy lthio, 
trif luoroalkoxy, and trif luoromethylsulfonyl or - 
NR 7 and R 1 taken together form a 4*12 membered ring 
wherein said ring optionally contains a heteroatom 
selected from the group consisting of O, N, and S 
wherein said ring is optionally substituted. 

8. A compound according to Claim 7 wherein 

V is -N(R*)- wherein R* is selected from the group 
consisting of H and lower alkyl; 

n is 1; 

t is 0; and 

p is 1. 
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9. A compound acc rding to Claim 8 select d from the 
group consisting f 

(±) ethyl 0-[ [ 2-[ [ [3-E (4 , 5-dihydro-lH-imidazol- 
2 -y 1 ) amino ] phenyl ] car bony 1 ] amino ] acetyl ] - 
amino] pyr idine-3-propanoate ; 

(±)0-[[2-[[[3-[(4, 5-dihydro- 1H- imidazol-2 -y 1 ) - 
amino ] phenyl ) car bony 1 ] amino ) acetyl ] amino ] - 
pyr idine-3 -propanoic acid; 

(±) ethyl 0-[ [2-[ [ [3-[ (4 , 5-dihydro- lH-imidazol- 
2 -y 1 ) amino ] phenyl ] carbony 1 ] amino J acetyl ] amino ] - 
-3 , 5-bis {trif luoromethyl) benzenepropanoate; 

(±) $-1 [2-[ [ [3-[ (4, 5-dihydro-lH-imidazol-2-yl) - 
amino]phenyl] carbonyl] amino] acetyl] amino] -3 , 5- 
bis (trif luoromethyl) benzenepropanoic acid ; 

(±) ethyl £-[ [2-[ [ [3-[ (4 , 5-dihydro- lH-imidazol- 
2 -y 1 ) amino ) phenyl ) carbonyl ] amino ] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoate; 

(±) $~l [2-[ [ [3- [ (4 , 5 -dihydro-lH- imidazol-2 -yl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
3 , 5-dichlorobenzenepropanoic acid ; 

(±) ethyl 3, 5-dicAloro-0-[[2-[[[3-[ (1,4,5,6- 
tetrahydropyrimidin-2-y 1) amino ] phenyl ] carbonyl ] - 
amino ] acetyl] amino] benzenepropanoate; 

(±) 3,5-dichloro-0-[ [2-[ [ [3-[ (1,4,5,6- 
tetrahydropyr imidin-2 -y 1 ) amino] phenyl] - 
carbonyl ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 
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(±) 3,5-dibrom -^-[^-[[[S-ni^S^- 
tetrahydropyr imidin-2 -yl ) amino ] phenyl ] car bony 1 ] - 
amin ] acetyl] amino ]b nzen propanoic acid; 

(±) 3-bromo-5-chloro-0-[[2-[[[3-[(l,4,5,6- 
tetrahydropyrimidin-2-yl) aminojphenyl] - 
carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

(±) [ 2 - [ 2 - [ 2 - ( 2 -hydroxy ethoxy ) - 
ethoxy ] ethoxy ] ethy 1 ] 3,5-dichloro-0-[ [2-[ [ [3- 
[(1,4,5, 6-tetrahydropyr imidin-2 -y 1 ) amino ] phenyl ] - 
carbony 1 ] amino] acetyl ] amino J benzenepropanoate ; 

(±) [ 2- [ 2- ( 2 -hydroxy ethoxy) - 
ethoxy ] ethoxy] ethyl ] 3 , 5-dichloro-0- [ [ 2 - [ [ [ 3 - 
[(1,4,5, 6 -tetrahydropyr imidin-2 -y 1 ) amino ] — 
phenyl ] carbony 1 ] amino ] acetyl ] amino } - 
benzenepropanoate ; 

(±) 3 -bromo-5-chloro-2 -hydroxy-^- 
[[2-[[[3-[(l,4,5, 6-tetrahydropyr imidin-2 -y 1 ) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

ethyl (±) 3 -bromo-5-chloro-2 -hydroxy-0- 
t[2-[([3-[(l,4,5, 6-tetrahydropyr imidin-2-yl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoate ; 

(±) 3 , 5-dichloro-2-hydroxy-/3- [ [ 2- 
C C [ 3- 1 (1 0 4 , 5 , 6-tetrahydropyrimidin-2-yl) - 
amino ] phenyl ) carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 
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(±) 3 , 5-dichloro-0- [ [ 2- [ [ [ 3- [ ( 4 , 5-dihydro- 
lH-pyrrolidin-2 -y 1 ) amino ] phenyl ] carbony 1 ] amino ] - 
amino] ac tyl) amino] -2-hydroxybenzenepropanoic acid; 

(±) 3-bromo-5-chloro-0-[ [2-[[[3-[ (4, 5-dihydro- 
lH-pyrrolidin-2 -y 1 ) amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino] -2-hydroxybenzenepropanoic acid; 

0-[ [ [3-[ [5-phenyl-lH-imidazol~2-yl) - 
amino J phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

ethyl 0-[ [2-[ [ [3- [ (5-phenyl-lH-imidazol-2-yl) - 
amino ] phenyl ) carbony 1 ] amino ] acetyl ] amino ] - 
pyr idine-3 -propanoate ; 

(±) ethyl 3,5-dichloro-/3-[[2-[[ [3- 
[ (1,4,5, 6 - 1 etr ahy dr o - 5 , 5-dimethy lpyr imidin-2-y 1) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoate; 

(±) 3 , 5-dichloro-0- t [ 2- [ [ [ 3- [ ( 1 , 4 , 5 , 6-tetrahydro-5 , 5- 
dimethylpyrimidin-2-yl) amino] phenyl ] carbony 1 ] - 
amino] acetyl ] amino] benzenepropanoic acid ; 

ethyl (±) 3,5-dichloro-2-hydroxy-0-[ [2-[[[3- 
[(1,4,5, 6-tetrahydro-5 , 5-dimethy Ipyr imidin-2-y 1) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoate ; 
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( ± ) 3 -bromo-5-dichlor o-2 -hydroxy- 
0-[[2-[[[3-£(l,4,5, 6-tetrahydro-5 , 5- 
dimethylpyrimidin-2-yl)amin Jphenyl]- 
carb nyl]amin ]ac tyl] amino] benzene- 
propanoic acid; 



and 



ethyl (±) 3-bromo-5-dichloro-2-hydroxy-0-[ [2-[ [ [3- 
[(1,4,5, 6-tetrahydro-5 , 5-dimethylpyrimidin-2- 
y 1 ) amino ] phenyl ] car bony 1 ] amino ] acetyl ] - 
amino ] benzenepropanoate . 

10. A compound according to the formula of Claim 1 
wherein 



A is 



— rr^NR7 



i 



wherein Y 3 is selected from the group consisting of 
lower alkyl, substituted alkyl, phenyl, 
substituted phenyl, cycloalkyl, monocyclic 
heterocycles, -S-R 9 and -O-R 9 wherein R 9 is selected 
from the group consisting of H, alkyl, substituted 
alkyl, phenyl, substituted phenyl and monocyclic 
heterocycles or R 9 taken together with R 7 forms a 
4-12 membered ring; or 

Y 2 taken together with R 7 forms a 4-12 membered 
ring which is optionally substituted. 
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11. A compound according to Claim 10 wherein 

Y 2 taken together with R 7 forms a 4-12 member d 
ring which is optionally substituted. 

12. A compound according to Claim 11 wherein 

V is -N(R*)- wherein R 6 is selected from the group 
consisting of H and lower alkyl; 

n is 1; 

t is 0 or 1; and 
p is 1. 

13. A compound according to Claim 12 wherein the 
compound is selected from the group consisting of 

(±) ethyl ^-[[2-[[[3-[(3 # 4 # 5 # 6-tetrahydro-2H-azepin- 
7-y 1 ) amino ] phenyl ] car bony 1 ] amino ] acetyl ] - 
amino ] pyridine- 3 -propanoate ; 

( ±) 0- [ [ 2- [ [ [ 3 - [ ( 3 , 4 , 5 , 6-tetrahydro-2H-azepin- 
7-yl) amino] phenyl] car bony 1] amino] acetyl] - 
amino]pyridine-3-propanoic acid; 

(±) ethyl 0- [ [ 2- [ [ [ 3- [ ( 3 , 4 , 5 , 6-tetrahydro-2H-azepin-7- 
y 1 ) amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 
l,3-benzodioxole~5-propanoate; 

(±) 0-[[2-[[[3-[ (3,4,5, 6-tetrahydro-2H-azepin-7- 
yl ) amino] phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 
1, 3 -benzodioxole-5 -propanoic acid; 
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(±) P-[ (2-[ ( [3-[ (3,4,5,6-tetrahydro-2H-azepin-7- 
y 1 ) amino ] phenyl ] carbony 1 ] amin ] acetyl ] amino ] - 
benzenepr pan ic acid; 

(±) ethyl 0- [ [ 2- [ [ [ 3- [ (3 , 4-dihydro-2H-pyrrol-5- 
y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ) - 
amino ] pyr idine-3 -propanoate ; 

t- 1 1 2- 1 [ [ 3- [ (3 , 4-dihydro-2H-pyrrol-5-yl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid; 

(±) ethyl 0- [ [ 2- ( [ [ 4-chloro-3- [(3,4,5, 6-tetrahydro- 
2H-azepin-7-yl) amino] phenyl ] carbony 1] amino] - 
acetyl ] amino] pyr idine-3 -propanoate ; 

(±) 0- [ [ 2- [ [ [4-chloro-3- [(3,4,5, 6-tetrahydro-2H- 
azepin-7-yl) amino] phenyl ] carbony 1 ] amino] - 
acetyl] amino] pyr idine-3 -propanoic acid; 

( ± ) 0- [ [ 2- [ [ [ 3 , 5-bis [(3,4,5, 6-tetrahydro-2H-azepin- 
7 -yl) amino] phenyl] car bony 1] amino] acetyl ] - 
amino]pyridine-3-propanoic acid; 

0S- ( [ 2- [ ( [ 3 - [ ( 3 , 4 , 5 , 6-tetrahydro-2H-azepin-7- 
y 1 ) amino ] phenyl ] car bony 1 ] amino ] acetyl ] - 
amino]-4-pentynoic acid; 

(±) ethyl 0-[[2-([(3-[ (3,4,5, 6-tetrahydro-2H-azepin- 
7-yl) amino] phenyl ] carbony 1 ] amino ] acetyl ) amino ) - 
3 , 5-dichlorobenzenepropanoate ; 

(±) 0-[[2-[[[3-[ (3,4,5, 6-tetrahydro-2H-azepin- 
-7-yl) amino]phenyl] carbony 1 ] amino] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoic acid; 
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(±) ethyl 0-[[2-[[[3-[{3,4-dihydro-2H-pyrrol- 
5-yl)amin ] phenyl] carbonyl] amino] ac tyl]- 
amino]-3 , 5-dichlorobenz enepr opanoate; 

(±> 0-[[2-[[[3-[ (3,4-dihydro-2H-pyrrol-5-yl)- 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
3 , 5-dichlorobenzenepropanoic acid ; 

(±) ethyl 3,5-dichloro-£-[[2-[[[3- 
[ (2 , 3 , 4 , 5-tetrahydropyridin-6-yl) amino ] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] benz enepr opanoat e ; 

(±) 3 , 5-dichloro-/J- [ [ 2- [ [ [ 3- [ (2 , 3 , 4 , 5- 
tetrahydropyridin-6-yl ) amino ] phenyl ] carbonyl ] - 
amino ] acetyl ] amino ] benz enepr opa no ic acid ; 

(±) 3,5-dichloro-2-hydroxy-0-[[2- 
t C [3-[ (3,4,5,6-tetrahydro-2H-azepin-7-yl)- 
amino] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

and 

ethyl (±) 3 , 5-dichloro-2-hydroxy-0- [ ( 2- 
[[C3-[(3,4,5, 6-tetrahydro-2H-azepin-7-yl) - 
amino] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
benzenepropanoate . 

14. A compound according to Claim 10 wherein 

Y 2 is selected from the group consisting of lover 
alkyi, substituted alkyl, phenyl, substituted 
phenyl, cycloalkyl and monocyclic heterocycles. 
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15. A compound according to Claim 14 wherein 

V is -l^R 6 )- wherein R 6 is selected from the gr up 
consisting of H and 1 wer alkyl; 

n is 1; 

t is 0; and 

p is l. 

16. A compound according to Claim 15 wherein the 
compound is selected from the group consisting of 

(±) ethyl 0-[ [2-[ [ [3-[ (iminophenylmethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] pyridine-3-propanoate ; 

/3S- [ [ 2- [ [ [ 3- [ [ imino ( 1-pyrrolidinyl) methyl ] - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] -4-pentynoic acid; 

(±) 0-[ [2-[ [ [3-[ (iminophenylmethyl) amino] - 
phenyl ) carbony 1 ] amino ] acetyl ] amino ] - 
pyridine- 3 -propanoic acid; 

3,5-dichloro-0-[ [2-[ [ [3-[ [imino(l- 
piper idiny 1 ) methyl ] amino ] phenyl ] carbony 1 ] - 
amino] acetyl] amino] benzenepropanoic acid; 

and 

ethyl 3 , 5-dichloro-0- [ [ 2- [ [ [ 3- [ [ imino ( 1- 
piper idiny 1 ) methyl ] amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] benzenepropanoate ♦ 
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17. Ac mpound acc rding to Claim 10 wherein Y 2 is 
-S-R* r -0-R 9 wh rein R 9 is selected fr m the group 
c nsisting f H, alkyl, substituted alkyl, phenyl, 
substituted phenyl and monocyclic hereocycles or R 9 

t taken together with R 7 forms a 4-12 membered ring. 

18. A compound according to Claim 17 wherein 

V is -N(R*)- wherein R 6 is selected from the group 
consisting of H, lower alkyl, substituted alkyl, 
cycloalkyl, aryl, substituted aryl, monocyclic 
heterocycles and benzyl; 

n is 0; 

t is 0; and 

p is 1 or 2. 

19. A compound according to Claim 18 wherein the 
compound is selected from the group consisting of 

ethyl 0-t [2-[ [ [3-[ ( 4 , 5-dihydrothiazol-2- 
y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ]pyr idine-3-propanoate ; 

0-C [2-[ [ [3-[ (4,5-dihydrothiazol-2-yl)amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid; 

0*[C 2 -[[[3-[t benzoxazol-2 -y 1 ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid; 

ethyl 0-[[2-[[ [3-[[benzoxazol-2-yl)amino]- 
pheny 1 ] carbony 1 ) amino ] acetyl ] amino ] - 
pyr idine-3 -pr opanoate . 
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0"[ [2~t [ (5 r 6-dihydro-4H-thia2in-2-yl) - 
amin ] phenyl ]carbonyl] amino] acetyl] amino]- 
pyridine-3-propan ic acid; 

and 

ethyl 0-[ (2-[ [ (5, 6-dihydro-4H-thiazin-2-yl) - 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 
pyr idine-3-propanoate . 

20. A compound according to Claim 1 of the formula 




0 
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and 



21. A pharmaceutical composition comprising a 

therapeutically effective amount of a compound of 
the formula 




or a pharmaceutical^ acceptable salt thereof, 
wherein 




wherein Y 1 is selected from the group consisting of 
H-R J , O, and S; 
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R 2 is select d from the group c nsistlng of H; 
alkyl; aryl; hydroxy; a lk xy; cyan ; nitro; amino; 
alkenyl; alkynyl; amido; alkylcarbonyl; 
arylcarbonyl; alkoxycarb nyl; aryl xycarbonyl; 
haloalkylcarbonyl; haloalkoxycarbonyl; 
alkylthiocarbonyl; arylthiocarbonyl; 
acyloxymethoxycarbonyl; alkyl optionally 
substituted with one or more substituent selected 
from lower alkyl, halogen, hydroxyl, haloalkyl, 
cyano, nitro, car boxy 1, amino, alkoxy, aryl or 
aryl optionally substituted with one or more 
halogen, haloalkyl, lower alkyl, alkoxy, cyano, 
alkylsulfonyl, alkylthio, nitro, car boxy 1, amino, 
hydroxyl, sulfonic acid, sulfonamide, aryl, fused 
aryl, monocyclic heterocycles, or fused monocyclic 
heterocycles; aryl optionally substituted with one 
or more substituent selected from halogen, 
haloalkyl, hydroxy, lower alkyl, alkoxy, 
methylenedioxy, ethylenedioxy, cyano, nitro, 
alkylthio, alkylsulfonyl, sulfonic acid, 
sulfonamide, carboxyl derivatives, amino, aryl, 
fused aryl, monocyclic heterocycles and fused 
monocyclic heterocycle; monocyclic heterocycles; 
and monocyclic heterocycles optionally substituted 
with one or more substituent selected from 
halogen, haloalkyl, lower alkyl, alkoxy, amino, 
nitro, hydroxy, carboxyl derivatives, cyano, 
alkylthio, alkylsulfonyl, sulfonic acid, 
sulfonamide, aryl or fused aryl; or 

R 2 taken together with R 7 forms a 4-12 membered 
dinitrogen containing heterocycle optionally 
substituted with one or more substituent selected 
from the group consisting of lower alkyl, hydroxy, 
keto, alkoxy, halo, phenyl, amino, carboxyl or 
carboxyl ester, and fused phenyl; 
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or R 2 taken together with R 7 f rms a 5 membered 

h ter aromatic ring opti nally substituted with 
one or more substituent selected from lower alkyl, 
phenyl and hydr xy; 

or R 2 taken together with R 7 forms a 5 membered 

heteroaromatic ring fused with a phenyl group; 

R 7 (when not taken together with R 2 ) and R 8 are 
independently selected from the group consisting 
of H; alkyl; alkenyl; alkynyl; aralkyl; amino; 
alkylamino; hydroxy; alkoxy; arylamino; amido, 
alkylcarbonyl, arylcarbonyl; alkoxycarbonyl; 
aryloxycarbonyl; haloalkylcarbonyl; aryloxy; 
haloalkoxycarbonyl ; alky Ithiocar bony 1 ; 
arylthiocarbonyl; acyloxymethoxycarbonyl; 
cycloalkyl; bicycloalkyl; aryl; acyl; benzoyl; 
aikyl optionally substituted with one or more 
substituent selected from lower alkyl, halogen, 
hydroxy, haloalkyl, cyano, nitro, carboxyl 
derivatives, amino, alkoxy, thio, alkylthio, 
sulfonyl, aryl, aralkyl, aryl optionally 
substituted with one or more substituent selected 
from halogen, haloalkyl, lower alkyl, alkoxy, 
methylenedioxy, ethylenedioxy, alkylthio, 
haloalkylthio, thio, hydroxy, cyano, nitro, 
carboxyl derivatives, aryloxy, amido, acylamino, 
amino, alkylamino, di alkylamino, trifluoroalkoxy, 
trifluoromethyl, sulfonyl, alky Isulf onyl , 
haloalkylsulfonyl, sulfonic acid, sulfonamide, 
aryl, fused aryl, monocyclic heterocycles, fused 
monocyclic heterocycles; aryl optionally 
substituted with one or more substituent selected 
from halogen, haloalkyl, lower alkyl, alkoxy, 
methylenedioxy, ethylenedioxy, alkylthio, 
haloalkylthio, thio, hydroxy, cyano, nitro, 
carboxyl derivatives, aryl xy, amido, acylamino, 
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amin , alkylamin , dialkylamin , trif luoroalkoxy, 
trifluoromethylsulfonyl, alkylsulfonyl, sulfonic 
acid, sulfonamide, aryl, fused aryl, monocyclic 
heterocycles, or fused monocyclic heter cycles; 
monocyclic heterocycles; monocyclic heterocycles 
optionally substituted with one or more 
substituent selected from halogen, haloalkyl, 
lower alkyl, alkoxy, aryloxy, amino, nitro, 
hydroxy, carboxyl derivatives, cyano, alkylthio, 
alkylsulfonyl, aryl, fused aryl; monocyclic and 
bicyclic heterocyclicalkyls; -so^ 10 wherein R 10 is 
selected from the group consisting of alkyl, aryl 
and monocyclic heterocycles, all optionally 
substituted with one or more substituent selected 
from the group consisting of halogen, haloalkyl, 
alkyl, alkoxy, cyano, nitro, amino, acylamino, 
trifluoroalkyl, amido, alkylaminosulfonyl, 
alkylsulfonyl, alkylsulfonylamino, alkylamino, 
dialkylamino, trif luoromethylthio, 
tr if luoroalkoxy, trif luoromethy lsulf onyl , aryl, 
aryloxy, thio, alkylthio, and monocyclic 
heterocycles; and 



II wherein R 10 is defined above; 
— C— Rio 

or NR 7 and R* taken together form a 4-12 membered 
mononitrogen containing monocyclic or bicyclic 
ring optionally substituted with one or more 
substituent selected from lower alkyl, carboxyl 
derivatives, aryl or hydroxy and wherein said ring 
optionally contains a heteroatom selected from the 
group consisting of o, N and S; 

R 5 is selected from the group consisting of H, 
alkyl, alkenyl, alkynyl, benzyl, and phenethyl; 
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or 



A is 



— N^NR7 



R6 



wherein Y 2 is selected from the group consisting of 
alkyl; cycloalkyl; bicycloalkyl; aryl; monocyclic 
heterocycles; alkyl optionally substituted with 
aryl which can also be optionally substituted with 
one or more substituent selected from halo, 
haloalkyl, alley 1, nitro, hydroxy, alkoxy, aryloxy, 
aryl, or fused aryl; aryl optionally substituted 
with one or more substituent selected from halo, 
haloalkyl, hydroxy, alkoxy, aryloxy, aryl, fused 
aryl, nitro, methylenedioxy, ethylenedioxy, or 
alkyl; alkynyl; alkenyl; -s-R 9 and -o-R 9 wherein R 9 
is selected from the group consisting of H; alkyl; 
aralkyl; aryl; alkenyl; and alkynyl; or R* taken 
together with R 7 forms a 4-12 membered mononitrogeh 
and monosulfur or monooxygen containing 
heterocyclic ring optionally substituted with 
lower alkyl, hydroxy, keto, phenyl, carboxyl or 
carboxyl ester, and fused phenyl; or R 9 taken 
together with R 7 is thiazole; oxazole; benzoxazole; 
or benzothiazole; and 

R 5 and R 7 are as defined above; 

or Y 2 (when Y 2 is carbon) taken together with R 7 forms 
a 4-12 membered mononitrogen containing ring 
optionally substituted with alkyl, aryl or 
hydroxy; 
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or A is 



N— R2 



R5 

R» 

where R 2 and R 7 taken together form a 5-8 membered 
dinitrogen containing heterocycle optionally 
substituted with one or more substituent selected 
from the group consisting of lover alkyl, hydroxy, 
keto, phenyl, or carboxyl derivatives; and R» is 
selected from the group consisting of 
alkylcarbonyl, arylcarbonyl, alkoxycarbonyl , 
ary loxycarbony 1 , haloalkylcarbonyl, 
haloalkoxycarbonyl , alky lthiocarbonyl , 
ary lthiocar bony 1 , or acyloxymethoxycarbonyl ; and 

R 5 is defined as above 

or A is 

RB 

I 

N— R2 

N — R7 
R» 

where R 1 and R 7 taken together form a 5-8 membered 
dinitrogen containing heterocycle optionally 
substituted with hydroxy, keto, phenyl, or alkyl; 
and. 



R* are' both selected from the group consisting of 
alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, 
ary loxycar bony 1, haloalkylcarbonyl, 
haloalkoxycarbonyl, alkylthiocarbonyl, 
arylthiocarbonyl and acyloxymethoxycarbonyl; 
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Z 1 is one or more substituent selected fr m the 
group c nsisting f H; alkyl; hydroxy; alkoxy; 
aryloxy; hal gen; haloalkyl; haloalkoxy; nitro; 
amino; alkyl amino; acylamino; dialkylamino; cyano; 
alkylthio; alkylsulf onyl ; carboxyl derivatives; 
trihaloacetamide; acetamide; aryl; fused aryl; 
cycloalkyl; thio; monocyclic heterocycles; fused 
monocyclic heterocycles; and A, wherein A is 
defined above; 

V is selected from the group consisting of -N-(R 6 )- 
vherein R* is selected from the group consisting of 
H; lower alkyl; cycloalkyl; ar alkyl; aryl; and 
monocyclic heterocycles; or R* taken together with 
Y, forms a 4-12 membered mononitrogen containing 
ring; 

Y, Y', Z and Z* are independently selected from the 
group consisting of hydrogen; alkyl; aryl; and 
cycloalkyl; or Y and Z taken together form a 
cycloalkyl; or Y 3 and Z J taken together form a 
cycloalkyl; 

n is an integer 1, 2 , or 3; 

t is an integer 0, l, or 2; 

p is an integer 0, l, 2, or 3; 

R is X-R 3 wherein X is selected from the group 
consisting of o, s and NR\ wherein R 1 and R* are 
independently selected from the group consisting 
of hydrogen; alkyl; alkenyl; alkynyl; haloalkyl; 
aryl; arylalkyl; sugars; steroids; 
polyalkylethers; alkylamido; alkyl M,H- 
dialkylamido; pivaloyloxymethyl; and in the case 
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of the free acid, all pharmaceutical ly acceptable 
salts thereof; 

R 1 is sel cted from the group consisting of 
hydrogen; alkyl; alkenyl; alkynyl; aryl; carboxyl 
derivatives; haloalkyl; monocyclic heterocycles; 
monocyclic heterocycles optionally substituted 
with alkyl, halogen, haloalkyl, cyano, hydroxy, 
aryl, fused aryl, nitro, alkoxy, aryloxy, 
alkylsulfonyl, arylsulfonyl, sulfonamide, thio, 
alkylthio, carboxyl derivatives, amino, amido; 

alkyl optionally substituted with one or more of 
halo, haloalkyl, hydroxy, alkory, aryloxy, thio, 
alkylthio, alkynyl, alkenyl, alkyl, arylthio, 
alky lsulf oxide, alkylsulfonyl, arylsulf oxide, 
arylsulfonyl, cyano, nitro, amino, alkylamino, 
dialkylamino, alky lsulf onamide, ary lsulf onamide, 
acylamide, carboxyl derivatives, sulfonamide, 
sulfonic acid, phosphonic acid derivatives, 
phosphinic acid derivatives, aryl, arylthio, 
ary lsulf oxide, or ary lsulf one all optionally 
substituted on the aryl ring with halo, alkyl, 
haloalkyl, cyano, nitro, hydroxy, carboxyl 
derivatives, alkoxy, aryloxy, amino, alkylamino, 
dialkylamino, amido, aryl, fused aryl, monocyclic 
heterocycles; and fused monocyclic heterocycles, 
monocyclic heterocyclicthio, monocyclic 
heterocyclicsulf oxide, and monocyclic heterocyclic 
sulfone, which can be optionally substituted with 
halo, haloalkyl, nitro, hydroxy, alkoxy, fused 
aryl, or alkyl; 

alkylcarbonyl, haloalkylcarbonyl, and 
arylcarbonyl ; 
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aryl optionally substituted in n or m re 
positi ns with hal , hal alkyl, alkyl, alk xy, 
aryloxy, methyl enedioxy, ethylenedioxy, alkylthio, 
haloalkylthio, thi , hydroxy, cyano, nitro, 
acyloxy, carboxyl derivatives, carboxyalkoxy, 
amido, acylamino, amino, alkylamino, dialky lamino , 
trif luoroalkoxy , trif luoronethylsulf onyl , 
alkylsulfonyl, sulfonic acid, sulfonamide, aryl, 
fused aryl, monocyclic heterocycles and fused 
monocyclic heterocycles; and 

0 «, 

II ft 7 

— C— wherein R 7 and R* are as defined above 



and provided that taken together with the 
nitrogen, R 7 and R 1 comprise an amino acid; 

and 

R" is selected from the group consisting of H, 
alkyl, aralkyl, alkenyl, alkynyl, haloalkyl or 
haloalkynyl or R" taken together with Y forms a 4- 
12 member ed mononitrogen containing ring; and 

a pharmaceutically acceptable carrier. 

22. A pharmaceutical composition according to Claim 21 
wherein 

Yi 

A is 



N — R7 
I I 
Rs R« 



wherein Y 1 is selected from the group consisting of 
N-R 3 , O, and S; 
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R l is selected from the group consisting f H, 
alkyl, aryl, substituted alkyl, hydr xy, alkoxy, 
a Iky 1 car b nyl, cyano, nitro, amino and m n cyclic 
heterocycles, arylcarbonyl, a lk xycarbonyl, 
aryloxycarbonyl, haloalkoxycarbonyl, 
alky lthiocar bony 1 , ary lthiocarbonyl , 
acyloxymethoxycarbonyl; or R 1 taken together with 
R 7 forms a 4-12 member ed ring; 

R 5 , R 7 , R» are independently selected from the group 
consisting of H, alkyl, alkenyl, alkynyl, 
cycloalkyl, bicycloalkyl substituted alkyl, 
arylalkyl, aryloxy, hydroxy, alkoxy, amino, 
alky lamino, ary lamino, amido, alkylcarbonyl , 
arylcarbonyl, alkoxy car bony 1, aryloxycarbonyl, 
haloalkylcarbonyl, haloalkoxycarbonyl, 
alky lthiocarbonyl, ary lthiocarbonyl, 
acyloxymethoxycarbonyl, substituted phenyl, 
ary lacy 1, monocyclic and bicyclic heterocycles, 
monocyclic and bicyclic heterocyclicalkyl and - 
SOjR 10 wherein R 10 is selected from the group 
consisting of alkyl, amino and aryl which are all 
optionally substituted with one or more 
substituent selected from the group consisting of 
acy lamino, amino, carbonyl, cyano, nitro, alkoxy, 
halo, alkyl, trifluoroalkyl, amido, 
alkylaminosulfonyl, alkylsulf ony 1 , 
alky lsulfony lamino, alky lamino, dialky lamino, 
aryloxy, thio, trifluoromethylthio, 
trifluoroalkoxy, and trifluoromethylsulfonyl or. - 
NR 7 and R* taken together form a 4-12 membered ring 
wherein said ring optionally contains a heteroatom 
selected from the group consisting of O, N, and S 
wherein said ring is optionally substituted. 
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23. A pharmac utical c mpositi n according t Claim 22 
wherein 

V is -NCR 6 )- wherein R 6 is selected from the group 
consisting of H and lower alkyl; 

n is 1; 

t is 0 or 1; and 
p is o, l or 2. 

24. A pharmaceutical composition according to Claim 23 
wherein the compound is selected from the group 
consisting of 

(±)ethyl 0-[ [2-t [ [3-[ (aminoiminomethyl)amino]phenyl]- 
carbonyl ) amino] acetyl ] amino] pyridine- 3 -propanoate ; 

(*>£-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] pyridine- 3- 
propanoic acid; 

(±) ethyl 0-[ [2-[ [ [3-[ ( amino iminome thy 1) amino] phenyl] - 
carbonyl ] amino ) acetyl ) amino ] benzenepr opanoate ; 

<±>0-[[2-[[[3- 
[ ( amino iminome thy 1 ) amino ] phenyl ] carbonyl ] - 
amino ] acetyl ] amino ] benzenepropano ic acid ; 

(±) ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -1 , 3 - 
benzodioxole-5-propanoate ; 
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(±)/?-[[2-[£[3-[( aminoimin methy 1 ) amino ] phenyl ] - 
carbonyl]amino)acetyl]amino] -l, 3- 
benzodioxole-5-pr panoic acid; 

(±) ethyl 0-[ [2-[ £ £3- [ (aminoiminomethyl) amino] - 
naphthalen-l-yl ) car bony 1 ] amino ] acetyl J - 
amino ) pyridine- 3 -propanoate ; 

(±)/8-[[2-[ [[3-[( amino iminomethyl ) -amino ] - 
naphtha 1 en- 1 -y 1 ] carbony 1 ] amino] acetyl ] - 
amino]pyridine-3-propanoic acid; 

(±) ethyl 0-[[l-£££3-£ (aminoiminomethyl) - 
amino ) phenyl ] carbony 1 ] amino ] - 1-cyclopropy 1 ] - 
car bony 1 ] amino] pyr idine-3 -propanoate ; 

(±) 0-£fl-£[£3£ (aminoiminomethyl) amino) phenyl ]- 
carbony 1 ] amino ] cycloprop-l-yl ] carbony 1 ] - 
amino ] pyr idine-3 -propanoic acid; 

(±) ethyl 0-££2-E£[3-££imino£(phenylmethyl)amino]- 
methy 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino]pyridine-3-propanoate ; 

(±) 0-[ [ [3-[ [imino£ ( pheny lme thy 1) amino) methyl ] - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid; 

0-1 [2-[ [ [3-[ (amino iminomethyl) amino] - 
pheny 1 ) carbony 1) amino) acetyl] amino] -3 , 5- 
dichlorobenzenepropanoic acid; 

3S-[ [2-[ [ £3- (aminocar bony lamino) phenyl] - 
carbony 1 ] amino ) acetyl ) amino ] -4 -pentynoic acid ; 

ethyl 3S- [ [ 2- [ [ [ 3- (aminocar bony lamino) phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] -4 -pentynoate ; 
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[ [ 2 - [ [ [ 3 - [ ( amin iminomethy 1 ) amino ) -2 , 5 , 6- 
trifluor phenyl] carbonyl] amin ] acetyl ] - 
amino]-4-pentynoic acid; 



(±) £-[[2-[[[3-( ( amino iminomethyl) amino] - 
phenyl ] carbonyl] amino] acetyl ] amino J -3 , 5- 
bis ( tr if luoromethy 1 ) benzenepropanoic acid ; 

<±) ^"C[2-[[[3-[ (aminoiminomethyl) amino] - 
phenyl]carbonyl]amino]acetyl]amino] -3 , 5- 
bis(trif luoromethyl) benzenepropanoic acid; 

ethyl (±) 0-[[2-([£3-( (aminoiminomethyl) amino) - 
phenyl ] carbonyl ) amino ] acetyl ] amino] -3 , 5- 
bis ( tr if luoromethy 1) benzenepropanoate; 

(*) 0~[ [2-C [ (3-[ (aminoiminomethyl) amino) - 
phenyl ] carbonyl ] amino) acetyl] amino ] - 
[l,l'-biphenyl]-4-propanoic acid; 

ethyl (±) 0-[[2-[[ [3- ((aminoiminomethyl)- 
amino ) phenyl ] carbonyl ] amino ] acety 1 ] amino ] - 
[ 1 , 1 • -bipheny 1 ] -4-propanoate ; 

(±) ethyl 0-[ (2-[[[3-[ (aminoiminomethyl) amino]-5- 
(trif luoromethyl) -phenyl) carbonyl ] amino] acetyl ] amino] - 
3 , 5-bis (trif luoromethyl) benzenepropanoate; 

(±) 0- C[2- [([3- [(aminoiminomethyl) amino] -5- 
(trif luoromethyl) phenyl ] carbonyl ] amino] acetyl ] amino] - 
3 f 5-bis (trif luoromethy 1) benzenepropanoic acid ; 

(±) &*[ [2-{ [ [ 3- [ (aminoiminomethyl) amino) - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
naphthalene- l-carboxy lie acid; 
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methyl (±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amin ] phenyl ] carbony 1 ] amino ] acetyl ) amino ] - 
naphthalene* 1-car boxy la te ; 

(±) [[3-[ (aminoiminomethyl) aminojphenyl]- 
carbony 1 ] amino ] -2 -oxopyrrolidine-l- 
propanoic acid; 

3R-[ [2-[ [ [3-[ (aminoiminomethyl) amino]phenyl}- 
car bony 1 ) amino ] acetyl ) amino ] -4 -pentynoic acid ; 

ethyl 3R-[ [2-[ [ [3-[ (aminoiminomethyl) amino]phenyl]- 
carbonyl ] amino ] acetyl ] amino ] -4 -pentynoa te ; 

3S-[ [2-[ t [3-[ [ [ (phenylmethyl) amino] - 
carbonyl] amino]phenyl) carbonyl] amino J acetyl ] - 
amino] -4 -pentynoic acid; 

ethyl 3S-[ [2-[ [ [3-[ [ [ (phenylmethyl) amino] - 
carbonyl ] amino ] phenyl ) carbonyl ] amino ] acetyl ] - 
amino] -4-pentynoate; 

3S- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] phenyl ] - 
carbonyl ] amino] acetyl] amino] -4 -pentynoic acid; 

0- 1 [2- [ [ [ 3- (aminocarbonylamino) phenyl] - 
carbonyl ] amino ] acetyl ] amino ] pyridine- 
s-propanoic acid; 

ethyl 0-[ [2-( [ [ 3- (aminocarbonylamino) phenyl] - 
carbonyl ] amino ] acetyl ] amino ) pyridine- 3 -propanoat e ; 

(±) 0-t [2-[ [ [3-[ [ [ (phenylmethyl) amino]carbonyl]- 
amino ] phenyl ] carbony 1 ] amino ] acety 1 ] - 
amino] pyridine- 3 -propanoic acid; 
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(±) thyl j8-[[2-[t[3-[[[(phenylmethyl)amino]carbonyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amin ]pyridine-3-propanoate; 

(±)ethyl ]5-[[2-[t [3-[(aminoiminomethyl)- 
amino]phenyl]carbonyl] amino] acetyl] - 
amino ) furan-2 -propanoate ; 



(±) 0-[[2-[[[3-[( aminoiminomethy 1 ) amino ) - 
phenyl ] carbony 1 ] amino ] acetyl ) amino ] - 
furan-3-propanoic acid; 

3-[ [ [3-( ( aminoiminomethy 1) amino] phenyl ]carbonyl]- 
amino ] acetyl ] amino ] pentanedioic acid ; 

bismethyl ester 3-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] -amino ] acetyl ] amino ] pentanedioate ; 

(±) hydrogen methyl 3- [ [2- [ [ [3- [ ( aminoiminomethy 1) - 
amino] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] pentanedioate ; 

(±) £-[[2-[[[3-[ ( aminoiminomethy 1) amino] - 
phenyl] car bony 1] amino] acetyl ] amino] - 
furan-2 -propanoic acid; 

ethyl (±) 0-[[2-[[ [ 3- [ (aminoiminomethyl) amino] phenyl] - 
car bony 1 ] amino ] acetyl ] amino ] furan-2 -pr opanoate ; 

(±) (J-[ [2- [[[3- [ (aminoiminomethyl) amino] - 
phenyl ) carbony 1 ] amino] acetyl ] amino] - 
naphthalene- 2 -propanoic acid; 

(±) methyl 0- [[ 2- [ [[3- [( aminoiminomethyl) amino] - 
phenyl ) carbony 1 ] amino ] acetyl ] amino ] - 
thiophene-3 -pr opanoate ; 
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ethyl 3S- [[2- [[[3- [(aminoiminomethyl) amino] - 
phenyl] carbonyl ]amin ) acetyl ]amin ]- 
4-pentynoat ; 

(±) £-[ [2-[ [ [3-[ (aminoiminomethyl) amino ]- 
phenyl ] car bony 1 ] amino ] acetyl ] amino ) - 
thiophene- 3 -pr opano ic ac id ; 

(±) 2- [ 3- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino J - 
phenyl ] carbonyl] amino] acetyl] amino] -4- 
carboxybutyljthio] benzoic acid; 

(±) 2-[3-[ [2-[ [ [3-[ (aminoiminomethyl) amino]* 
phenyl ] carbonyl ] amino ] acetyl ) amino ] -4 - 
carboxybutyl]sulfonyl) benzoic acid; 

(±) 0~[ [2-[ [ [3-[ (aminoiminomethyl)amino)- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
thiophene- 2 -propanoic acid; 

(±) methyl 2-[ [3-[2-( [ (3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -4- 
carboxybuty 1 ] thio] benzoate ; 

(±) methyl 3-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] pheny 1 ] carbonyl ] amino ) acetyl ] amino ] - 
5- ( (4-methylphenyl ) thio] pentanoate ; 

(±) methyl 3- [ [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
4- [ C (4-methylphenyl) sulfonyl ] amino] butanoate; 

3-[ [2-[ t [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ) amino ] acetyl ] amino] -4- [ [ ( 4- 
methylphenyl) sulfonyl ] amino] butanoic acid; 
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(±) 3-t[2-t[[3-[(axain iminomethyl) amino] - 
phenyl ] carbonyl ] amin ]ac tyljamin ]-5-[(4- 
methylph ny 1) thio ] pentanoic acid; 

(±) 3-[ [2-[[[3-[ (aminoiminomethyl) amino]- 
phenyl] carbonyl ] amino] acetyl ] amino J -5- [ (4- 
methylphenyl) sulf onyl] pentanoic acid; 

3S-[ [2-[ [ [3-[ (aminoiminomethyl) amino Jphenyl]- 
carbonyl j amino ] acetyl ] amino ] -4- 
(phenylthio) butanoic acid; 

3R-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ) amino ] - 
4-pentynoic acid; 

ethyl 3R-[ [2-[ [ [3-[ (aminoiminomethyl) amino) - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
4-pentynoate ; 

2- [ [ 2S- [ [ 2- [ [ [ 3- [ (aminoiminomethyl ) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ) amino ] -2 - 
(carboxymethyl)ethyl]sulfonyl]ben«oic acid; 

3S- [ ( 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ) amino ] - 
4-pentynoic acid; 

ethyl 3S-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
4 -pentynoate ; 

2- £ [ 2S- [ [ 2- ( ( [ 3- [ ( aminoiminomethyl ) amino] - 
phenyl ] carbonyl] amino] acetyl] amino] -2- 
(carboxymethyl ) ethyl ] thio] benzoic acid; 
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( ± ) ethyl 0- [ [ 2 - [ [ [ 3 - t ( aminoiminomethy 1 ) - 
amino ] phenyl ] car bony 1 ] methy lamin J acetyl ] - 
amin J-pyridin -3-pr panoate; 

[2-[ [ [3- [ (aminoiminomethy 1) amino] phenyl] - 
carbony 1 ) methy lamino ] acetyl ] amino ] pyridine- 
s-propanoic acid; 

(±)ethyl 0-[[2-[[[3-[(aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] -1-oxopropy 1 ] - 
amino ] pyr idine-3-propanoate ; 

(±)0-[[2-[[[3-(( aminoiminomethy 1 ) amino ] - 
phenyl } carbony 1 ] amino ] -l-oxopropyl ] - 
amino] pyr id ine-3 -propanoic acid; 

(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino 3 -4- 
methy Iphenyl] car bony 1] amino 3 acetyl 3 - 
amino3pyridine-3-propanoic acid; 

(±) 2- [[ [3- [[ (aminoiminomethyl) amino]- 
methy 1 ] phenyl 3 carbony 1 3 amino3 acetyl 3 - 
amino3pyridine-3-propanoic acid; 

3S-[ [2-( [ [3-[ (aminoiminomethyl) amino] - 
phenyl 3 carbony 1 3 amino J acetyl 3 amino 3 - 
4-hydroxybutanoic acid; 

(±) 0-[ [2- [[[3-[ (aminoiminomethyl) - 
amino 3 phenyl 3 carbony 1 1 amino 3 acetyl 3 - 
amino] -2-hydroxybenzenepropanoic acid; 



(±) 0-[ [2-[ [ [3-[ ( aminoiminomethyl) amino 3- 
pheny 1 3 carbony 1 3 amino ] acetyl 3 amino J -2 - 
hydroxy-5-methy Ibenzenepropanoic acid ; 
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(*) 3 ~[[2-[ [ [3-[ (aminoiminomethyl) amino]- 
pheny 1 ] car bony 1 ] amino ] acetyl ] amino ] -4 - [ ( 2 - 
hydroxyethyl)amin ]-4- x butan ic acid; 



2S-[ [2-[ [ [3-[ (aminoiminomethyl] amino] phenyl ]- 
carbonyl] amino) acetyl ] amino] -3- 
carboxypropy 1 2 -aminobenzoate ; 

(±) £-[[2-[ [[3-[ (aminoiminomethyl) amino ] phenyl }- 
carbonyl ) amino ) acetyl ] amino] -l , 4- 
benzodioxin~6-propanoic acid; 

H-[2-[ [[3-[ (aminoiminomethyl) amino ) phenyl ]- 
carbonyl) amino] acetyl] -0- alanine, ethyl ester; 

N- [ 2- [ [ [ 3- [ ( aminoiminomethyl) amino) - 
phenyl ) carbonyl ) amino ] acetyl ] -0-alanine ; 

(±)ethyl 0-[[2-[[[3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ) amino ] acetyl ] amino) - 
quinol ine-3 -pr opanoate ; 



0~t[2-[[[3-[( aminoiminomethyl ) amino ] - 
phenyl ] carbonyl ] amino ) acetyl ] amino ] - 
quinol ine-3 -propanoic acid; 

N-[2-[ [ [3-{ [ [ (phenylmethyl) amino ] carbonyl ]- 
amino ] phenyl ] carbonyl ) amino ] acetyl ] - 
0-alanine, ethyl ester; 

3-E [2-[ [ [3-[ [ [ (phenylmethyl) amino] carbonyl] ■ 
amino ] phenyl ] carbonyl ] amino ] acetyl ] 
amino] propanoic acid; 

(±) ethyl 0-[ [2-[ [ [3-[ [ [ (phenylmethyl) amino]- 
carbonyl ] amino ] phenyl ] carbonyl ] amino ] 
acetyl]amin ]pyridine-3-propan ate; 



WO 97/08145 



PCT/US96/13500 



- 823 - 

(±) £-[ [2-[ [ [3-[ [ [ (phenylmethyl) amino ]carbonyl]- 
amin ] phenyl ] carbonyl ] amino J acetyl ] - 
amino]pyridine-3-propanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3- [ [ (phenylamino) carbony 1 ] - 
amino ] phenyl ] carbony 1 ] amino] acetyl ] amino ] - 
pyridine-3-propanoate; 

0-C [2- [ [ [3-C [ (phenylamino) carbony 1] amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyr idine-3 -propanoic acid; 

ethyl $- [ [ 2- [ [ [ 3 - (aminocarbonylamino) - 
phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 
pyridine-3-propanoate ; 

0- C [ 2- [ [ [ 3- (aminocarbonylamino) phenyl] - 
carbonyl] amino] acetyl] amino] pyr idine-3 - 
propanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3- [ [ [ [ ( 4-methylphenyl) sulf ony 1 ] - 
amino] carbonyl ) amino] phenyl ] carbonyl ] amino ] - 
acetyl ] amino ] pyr idine-3 -propanoate ; 

P-l [2-[ t [3-C 1 1 [ (4-methylphenyl) sulf onyl] amino] - 
carbonyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ) - 
amino] pyridine-3-propanoic acid; 

ethyl 0-[ [2-[ [ [3-[ (aminothioxomethyl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] pyr idine-3 -propanoate; 

0- 1 1 2- [ [ [ 3 - [ ( aminothioxomethyl ) amino ] phenyl ] - 
carbonyl ] amino ] acetyl ] amino 1 pyridine- 
s-propanoic acid; 
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ethyl 0-[ t2-[[[3-[(aminothioxomethyl)amino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] - 
amino ]benz nepr panoat ; 

0-1 [2-[ [ [3-[ (aminothioxomethyl) amino]- 
phenyl ] carbony 1 ] amino J acetyl ] amino ] - 
benzenepropanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3- [ [ [ (phenylmethyl) amino] - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] benzenepropanoate ; 

0- [ 1 2 - [ [ [ 3 - [ [ [ (phenylmethyl ) amino ] carbony 1 ] - 
amino ] phenyl ] carbony 1 ) amino ) acetyl ] - 
amino ] benzenepropanoic acid ; 

ethyl 0-[ [2-[ [ [3-[ [ [ (phenylmethyl) amino] - 
carbony 1 ] amino ] phenyl ) carbony 1 ] amino ] acetyl ] - 
amino] -1 , 3-benzodioxole-5-propanoate ; 

P-l [2-[ [ [3-[ [ [ (phenylmethyl) amino] carbonyl ]- 
amino ] phenyl ] carbony 1 ] amino ) acetyl ] amino } - 
l#3-benzodioxole-5-propanoic acid; 

ethyl 0-[ [2-[[ [3-3-[ [ (phenylamino) carbonyl] - 
aminojphenyl] carbonyl] amino] acetyl] amino] - 
1, 3-benzodioxole-5-propanoate; 

8- 1 1 2- [ [ [ 3-3- [ [ (phenylamino) carbonyl ] amino) - 
phenyl ) carbonyl ] amino ] acetyl ) amino ] - 1 , 3 - 
benzodioxole-5-propanoic acid; 

P~t [2-[ [ [3-[ [ [ [ ( 4- (aminosulfonyl) phenylmethyl] - 
amino ] carbonyl ] amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] pyridine- 
s-propanoic acid; 
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0-[[2-[[[3-[[[(3 -pyr idiny lmethy 1 ) amino ] carbony 1 ] - 
amino ] phenyl] carbony 1] amino] acetyl ]- 
amino Jpyridin -3-propanoic acid; 

[2-[ [ [3-[[ [ (2 -car boxy ethyl) amino] car bony 1 ] - 
amino ] phenyl ] carbony 1 ) amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

3-[ [2-[ [ [3-[ [ [ (2-phenylethyl) amino] carbonyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ) amino ] - 
pyridine-3 -propanoic acid; 

0-t [2-[ [ [3-[ [ [ (1-naphthalenylmethyl) amino] carbonyl]- 
amino ] phenyl ) carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

ethyl /3-t [2-[ [ [3-[ ( aminoiminomethy 1 ) amino ] -4 - 
chlorophenyl) carbony 1 ] amino] acetyl ] amino) - 
benz enepr opanoa te ; 

0- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino) -4- 
chlor opheny 1 ) carbony 1 ] amino ) acetyl ) - 
amino ] benzenepr opanoic acid ; 

£-[ [2-[ [ [5-[ (aminoiminomethyl) amino] -2-chlorophenyl]- 
carbony 1 ] amino ] acetyl ] amino ] benzenepropanoic acid ; 

ethyl 0- [ 2- [ [ [ 3- [ [ amino ( aminocar bony 1 ) - 
imino ] methyl ] amino ] phenyl ) carbony 1 ] - 
amino] acetyl ] amino ]- 3 , 5- 
dichlorobenzenepropanoate ; 

0-C [2-[ [ [3-( [ amino (aminocarbonyl) imino] - 
methyl ) amino ] phenyl ] carbony 1 ] amino ] - 
acetyl]amino]-3 , 5-dichlorobenzene- 
propanoic acid; 
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[ (dimethylami.no) carb nyl] methyl fi- 
[ 1 2- [ [ [ 3- [ (amin iminomethyl ) amin ]phenyl] - 
carbonyl) amin ] acetyl) amin ]-3,5- 
dichl robenzenepropan at ; 

1 , l-dimethy lethy 1 3 , 5-dichloro-0- [[2-[[[3t[[( ethoxy- 
carbonyl) amino] [ (ethoxy car bony 1) iminojmethyl] amino] - 
phenyl] carbonyl ] amino) acetyl ] amino) benzenepropanoate; 

3 , 5-dichloro-0- [ [2-[ [ [ 3- [ [ [ (ethoxycarbonyl) - 
amino] [ (ethoxy carbonyl) imino] methyl ]- 
amino ] -phenyl ) carbonyl ] amino ] acetyl ] - 
amino] benzenepropanoic acid; 

ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] -4- 
chloropheny 1 ] carbonyl ] amino ] acetyl ) amino- 
3 , 5-dichlorobenzenepr opanoate ; 

fi- 1 t 2- [ [ [ 3- [ (aminoiminomethyl) amino] -4- 
chlor opheny 1 ] carbonyl ] amino ] acetyl ] amino ] - 
3 , 5-dichlorobenzenepropanoic acid ; 

ethyl 3S-[ [2-[ [ [3-[ [amino[ (aminocarbonyl) iminoj- 
methyl ] amino) phenyl ] carbonyl ) amino ] acetyl ] - 
amino] - 4 -pentynoa t e ; 

3S-[ [2-[ [ [3-C [aminot (aminocarbonyl) iminoj- 
methyl ) amino] phenyl ) carbonyl ] amino ] - 
acetyl] amino] -4-pentynoic acid; 

ethyl 3S- [ [ 2- [ [ ( 3- [ (aminoiminomethyl) - 
amino ] -4 -chloropheny 1 ) carbonyl ] amino ] - 
acetyl ] amino ] -4 -pentynoate ; 

3S-[ [2-[ [ [3-[ (aminoiminomethyl) amino) -4- 
chloropheny 1 ] carbonyl ] amino ] acetyl ) - 
amin ]-4-pentyn ic acid; 
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(±) ethyl 0- [[2- [[[3- [(aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] ac ty 1 ] amino] -3 , 4- 
dichlorobenzenepropanoate ; 

(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) aminojphenyl]- 
carbonyl ] amino ) acetyl ] amino ]-3,4- 
dichlorobenzenepropanoic acid; 

(±) ethyl 0-[[2-[[[3-[(aminoiminomethyl)amino]-5- 
(trif luoromethyl) carbonyl] amino] acetyl] amino ]- 
3 , 4-dichloroben2enepropanoate ; 

(±) 0- [ [ 2- [ [ [ 3- [ (aminoiminomethyl ) amino] -5- 
( trif luoromethyl) phenyl] carbony 1] amino] acetyl] - 
amino] -3 , 5-dichlorobenzenepropanoic acid; 

(±) ethyl 0- [ [ 2 - [ [ [ 3 - [ ( aminoiminomethyl ) amino ] - 
phenyl]carbonyl]amino]acetyl]amino]-2 , 5- 
dimethy lbenzenepropanoate ; 

(±) 0- [ [ 2- [ ( [ 3 - [ ( amino iminomethy 1 ) amino ] phenyl ] - 
carbonyl ) amino ] acetyl ] amino ]-2,5- 
dimethylbenzenepropanoic acid; 

(±) ethyl 0-[[2~[[[3-t(aminoiminomethyl)amino]- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino] -3 - 
chlorobenzenepropanoate ; 

(±) 0-[[2-[[[3-[ ( aminoiminomethyl) amino] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] -3 - 
chlorobenzenepropanoic acid; 
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(±) ethyl /3-t[2-[[[3-[(aminoiminoinethyl)aniino]- 
phenyl ]carbonyl] amino ]ac tyl]amino)-3- 
br mobenzenepropan at ; 

(±) /8-[[2-[[[3-[(aminoiminomethyl)aiaino]- 
phenyl) carbonyl] amino) acetyl ] amino] -3- 
bromobenzenepropanoic acid; 

(±) ethyl i8-[[2-[[[3-[(aminoiminomethyl)amino]- 
phenyl] carbonyl] amino] acetyl] amino] -4- 
bromobenzenepropanoate ; 

(±) 0-[[2-[[[3-[ (aminoiminomethyl) amino]- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino ] -4 - 
bromobenzenepropanoic acid; 

(±) ethyl /5-[[2-t([3-[(aminoiminomethyl)amino]- 
phenyl] carbonyl] amino) acetyl] amino] -3 , 5- 
dimethylbenzenepropanoate ; 

(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino] acetyl ] amino) -3 , 5- 
dimethylbenzenepropanoic acid; 

(±) ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino] -3,5- 
dimethoxybenzenepropanoate ; 

(±) 0-tt2-tt[3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 , 5- 
dimethoxybenzenepropanoic acid; 



(±) (2 , 2-dimethyl-l-oxopropoxy) methyl /}- [ [ 2- [ [ [ 3- 
[ (aminoiminomethyl) amino] phenyl) carbonyl ] amino] - 
acetyl] amino] -3 , 5-dichlorobenzenepropanoate ; 
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(±) 0-[[2-[[ [3-[[[(aminocarbonyl)imino)- 
methy lamin ) methyl ] amino ] phenyl ) - 
car bony 1] amino] acetyl Jamin )-3,5- 
dichlorobenzenepropan ic acid; 

(±) 0-[[2-[[[3-[ (aminothioxomethyl) amino] - 
phenyl ] carbonyl) amino] acetyl] amino] -3 , 5- 
dichlorobenzenepropanoic acid; 

(±) &-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 , 4 - 
dibromobenzenepropanoic acid; 

(±) 0~[[2-[[[3-[ (aminoiminomethyl) aminojphenyl]- 
carbonyl ] amino] acetyl ] amino ] -3 -f luoro-5- 
(trifluoromethyl) benzenepropanoic acid; 

( ±) 0- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ) carbonyl ) amino ) acetyl ] amino ] - 3- 
bromo-5-fluorobenzenepropanoic acid; 

(±) £-[ [2-[ [ [3-( (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 , 5- 
dibr omobenzenepr opano ic ac id ; 

( ± ) 0- 1 1 2- [ [ [ 3- [ (amino iminomethy 1 ) amino ] phenyl ] - 
carbonyl ] amino ] acetyl ] amino] -3-bromo- 
5-methylbenzenepropanoic acid; 

(±) 0-[[2-[[[3-[ (aminoiminomethyl) amino) -5- 
( tr if luoromethyl) phenyl ] carbonyl ] amino ] acetyl ] - 
amino] -3 , 5-dibromobenzenepropanoic acid ; 



(±) £-[[2-([[3-[ (aminoiminomethyl) amino) phenyl ]- 
carbonyl ] amino ] acetyl ] amino] -3-bromo-5- 
chlorobenzenepropanoic acid; 
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(±) £-[[2-[[[3-[( aminoiminomethyl ) amino ] -5- 
(triflu r methyl) phenyl ]carb nyl ) amino] acetyl]- 
amin ] -3-bromo-5-chlor benzenepropanoic acid; 

( ±) [ 2- [ 2- [ 2- (2-hydroxyethoxy) ethoxy ) ethoxy ) - 
ethyl] 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ) amino ]-3,5- 
dichlorobenzenepropanoate ; 

(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] car bony 1] amino] acetyl ) amino] -3- 
bromo-5-iodobenzenepropanoic acid; 

(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl )- 
carbony 1 ] amino) acetyl ] amino) -2-hydroxy-4- 
methoxybenzenepropanoic acid; 

(±) &-[ [2-[ [ [3-( (aminoiminomethyl)amino]phenyl)- 
carbonyl ] amino] acetyl ] amino] -5-hydroxy-4- 
methoxybenzofuran-6-propanoic acid; 

(±) 0- ( [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] phenyl ] - 
carbonyl ] amino] acetyl] amino] -9H-f luorene- 
2-propanoic acid; 

ethyl(±) 0-[ [2-[ [ [3-( (aminoiminomethyl) amino]- 
phenyl) carbonyl ) amino) acetyl ] amino] -9H-f luorene- 

2-propanoate; 

(*) tf"CC2-[([3-[( aminoiminomethyl ) amino ] phenyl ] - 
carbonyl ) amino) acetyl ] amino] -3 , 5-dichloro- 
2 -hydroxybenzenepropanoic acid ; 

(±) 0-[[2-[[ [3-[ (aminoiminomethyl) amino]phenyl) - 
carbonyl] amino) acetyl ) amino] -2-hydroxy-5- 
nitrobenzenepropanoic acid; 
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(±) 0-[ [2-[[ [3-[ (amin iminomethyl) amino] - 
phenyl] carb nyljamin ] acetyl] amino] -3 , 5- 
dibromo-2-hydr xybenzenepropanoic acid; 

ethyl (±) 0-1 [2-[ t £3-[ (aminoiminomethyl) amino] - 
phenyl ] car bony 1 ] amino] acetyl ] amino] -3 , 5- 
dibromo-2-hydroxybenzenepropanoate ; 

(*) &~[ [2-[[ [3- [(aminoiminomethyl) amino ]- 
phenyl ] car bony 1 ] amino] acetyl ] amino] -5- 
bromo-2-hydroxybenzenepropanoic acid; 

ethyl (±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] car bony 1 ] amino ] acetyl ] amino ] -5- 
bromo-2-hydroxybenzenepropanoate ; 

(±) 0- [ [ 2- [ [ [ 3- [ ( aminoiminomethyl) amino] - . 
phenyl ) carbony 1 ] amino ] acetyl ] amino ] - 
cyclohexanepropanoic acid; 

ethyl (±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
cyclohexanepropanoate ; 

ethyl(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino] phenyl] carbony 1] amino] acetyl] amino] - 
3 , 5-dichloro-2-hydroxybenzenepropanoate ; 

(±) 0- [ [ 2- 1 1 C 3- [ ( aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ]-5- 
chloro-2-hydroxybenzenepropanoic acid ; 



(±) £-[ [2-[ [[3-[ (aminoiminomethyl) amino ] phenyl ]- 
carbony 1 ] amino ] acetyl ] amino ] -3 -bromo-5- 
chloro-2-hydroxybenzenepropanoic aoid; 
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(±) 5-amin [2-[ [ [3-[ (aminoiminomethyl) - 
amino) phenyl ]carbonyl]amin ] acetyl ] amino] - 
2-hydr xybenzenepr panoic acid; 

(±) 0-[[2-[[[3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ) acetyl ] amino ] - 
5-bromopyr idine-3 -propanoic acid ; 

ethyl (±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] car bony 1 ] amino ) acetyl ] amino ] - 
5-bromopyr idine-3 -propanoate ; 

3 , 5-dichloro-j3-[[2-[ [ [3-C [ ( (ethoxycarbonyl) amino] - 
thioxomethyl] amino ] phenyl] carbony 1] amino] - 
acetyl] amino ]benzenepropanoic acid; 

3,5-dichloro-0-[ [2-[ [ [3-[ [ [ (ethoxycarbonyl) amino] - 
iminomethyl ] amino ] phenyl ] carbony 1 ) amino] - 
acetyl] amino ]benzenepropanoic acid; 

0-[ [2-[ [ [3-[ (aminoiminomethyl) amino ]phenyl]- 
carbonyl ] amino ) acetyl ] amino] [1,1'- 
biphenyl]-3-propanoic acid; 

1, 1-dimethylethyl /5-[ [2-[ [ [ 3- [ (aminoiminomethyl) - 
amino]phenyl]carbonyl]amino]acetyl]amino] [1,1'- 
biphenyl ] -3-propanoate ; 

P- [ 1 2- [ [ [ 3 - [ ( aminoiminomethyl ) amino ] phenyl ) carbonyl ] - 
amino] acetyl] amino] [pyrimidine-5-propanoic acid; 

1, 1-dimethylethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] amino] acetyl ] amino ) - 
[ pyr imidine-5-pr opanoate ; 

0-C [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl] carbonyl ]- 
amino]acetyl]amino]-3-methylthi phene-2 -propanoic acid; 
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1,1-dimethylethyl 0-[ [2-[ [ [3-[ (a»in iminomethyl) - 
amino)phenyl]carb nyl]amin ] acetyl] amino] -3- 
methy lthiophene-2-propanoate ; 

(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
car bony 1 ] amino ] acetyl ] amino ] -3 - (methy Ithio) - 
benzenepropanoic acid; 

1,1-dimethylethyl (±) 0-[ [2-[ [[3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
3 - (methy lthio) benzenepropanoate ; 

(±) iM [2-([[3-[(aminoiminomethyl)amino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] -6- 
. methy lpyridine-2-propanoic acid; 

0-[ [2-[ [ [3-[ (aminoiminomethyl) amino]phenyl]~ 
carbonyl]amino]acetyl]amino]-3- (methylsulf onyl) - 
benzenepropanoic acid; 

0-[[2-[[[3-[ (aminoiminomethyl) amino] phenyl]- 
carbony 1 ) amino ] acetyl ] amino ]-3,5- 
diethoxybenzenepropanoic acid; 

ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] -carbony 1 ] amino ] acetyl ] amino ] - 3 , 5- 
diethoxy benzenepropanoate ; 

0- C [ 2 - [ [ [ 3 - [ ( aminoiminomethyl ) amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ) amino ] -4- 
bromothiophene-2 -propanoic acid; 

ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbony 1 ] amino] acetyl ] amino] -4- 
bromothiophene-2-propanoate ; 
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[2-[ [ [3-[ (aminoimin methyl) amino] phenyl- 
carbonyl]amino]acetyl]amino]-5-chl r thiophene- 

2- propanoic acid; 

ethyl 0-[ [2-[ [ [3-[ ( aminoiminomethy 1 ) amino ] pheny 1- 
carbonyl] amino] acetyl] amino] -5-chlorothiophene- 

2- propanoate; 

0~l [2-£ [ [3-[ (aminoiminomethyl)amino]phenyl]- 
carbony 1 ] amino ] acetyl ] amino ] - lH-pyrazole- 

3 - propanoic acid; 

ethyl 0-[[2-[ [[3-[ (aminoiminomethyl)amino]phenyl]- 
carbony 1 ) amino ] acetyl ] amino ] -IH-pyrazole- 

3- propanoate; 

0~t [2-[ [ [3-[ ( amino iminomethyl) amino] phenyl] - 
carbony 1 ) amino ) acetyl ] amino ] -5-methy lthiophene- 
2 -propanoic acid; 

ethyl 0-( [2-[ [ [3- [( aminoiminomethy 1) amino] phenyl ]- 
carbony 1 ) amino ] acetyl ] amino ] -5-methylthiophene- 

2-propanoate; 

0- t [ 2- [ [ [ 3 - [ (aminoiminomethy 1 ) amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ) amino ] -2 , 3 , 5-tr ichloro- 
benzenepropanoic acid; 

ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino ] phenyl ]- 
carbonyl ] amino] acetyl ] amino] -2 , 3 , 5-trichloro- 
benzenepropanoate ; 



0- C C 2- [ [ [ 3- [ ( aminoiminomethy 1 ) amino ] phenyl } - 
carbonyl] amino] acetyl] amino] -2 (carboxymethoxy) - 
benzenepropanoic acid; 
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thyl 0-[ [2-[ [ [3-[ ( amino iminomethyl) amino] phenyl ]- 
carbonyl] amino) acetyl] amino] -2 ( carboxymethoxy ) - 
benzenepropanoate ; 

0-[ [2-[ [ [3-[ (aminoiminomethyl) amino ]- 
phenyl ] carbonyl ] amino] acetyl ] amino ] -4-methoxy-l, 3 - 
benzodioxole-6-propanoic acid; 

ethyl 0-[ [2-[ [ [3-[ (amino iminomethyl) amino] phenyl]- 
carbonyl ] amino ] acetyl ) amino ] -4 -methoxy- 1 , 3 - 
benzodioxole-6-propanoate ; 

0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl] - 
carbonyl ] amino] acetyl ] amino] -5-bromo- 
2-methoxybenzenepropanoic acid; 

ethyl 0- [ [ 2 - [ [ [ 3 - [ ( aminoiminomethy 1 ) amino ] phenyl ] - 
carbonyl ] amino ] acetyl ] amino ] -5-bromo- 
2-methoxybenzenepropanoate ; 

0~[ [2-[ [ [3-[ ( aminoiminomethy 1) amino] - 
phenyl ] carbonyl ] amino ) acetyl ] amino ] -6-chloro- 
1 , 3 -benz odioxole-5-propanoic acid ; 

ethyl 0-[ [2-[ [ [3-( (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino] -6-chloro- 
1 , 3 -benzodioxole-5-propanoate ; 

0- C 1 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
pheny 1 ) carbonyl ] amino ] acetyl ] amino ] - 
benzofuran-2-propanoic acid; 



ethyl 0- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl] carbonyl ] amino] acetyl ] amino] - 
benz of uran-2-propanoate ; 
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0~( [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ]carbonyl] amino] ac tyljamin ]-3- 
(carboxymeth xy)benzen pr pan ic acid; 

ethyl 0-[ [2-[ [ [3-[ ( amino iminomethyl) amino] - 
phenyl ] car bony 1 ] amino ] acetyl ] amino ] -3 - 
(carboxymethoxy ) benzenepropanoate ; 

3 ~[ C2-[ [ [3-[ (aminoiminomethyl) amino)phenyl]- 
carbony 1 ] amino ] acetyl ] amino ) -4 , 4 , 4- 
trif luorobutanoic acid; 

ethyl 3-[ [2-[ [ [3-[ (aminoiminomethyl) amino ] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] -4 , 4 , 4 - 
trif luorobutanoate ; 

(±) £-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ) amino ] acetyl ] amino ] -3-bromo-4 , 5- 
dimethoxybenzenepropanoic acid; 

ethyl (±) 0- [ ( 2- [ ( [ 3- [ (aminoiminomethyl) amino) phenyl ] - 
carbonyl] amino] acetyl] amino] -3-bromo-4 , 5- 
dimethoxy benzenepropanoate ; 

3-1 [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ) -4- 
methylpentanoic acid; 

ethyl 3-[ [2-[ [ [3-[ ( aminoiminomethyl) amino] phenyl )- 
carbonyl] amino] acetyl] amino) -4- 
methy lpentanoate ; 

3-[[2-[[[3-[ (aminoiminomethyl) amino] phenyl ]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pentanoic acid; 
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ethyl 3-[[2-[[[3-[(amin iminomethyl) amino] phenyl ]- 
ph nyl ]carbonyl] amino] acetyl] amino ]- 
pentanoate; 

0-[ C2-[ [ (3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
5-bromo-3-chloro-2-hydroxybenzene- 
propanoic acid; 

0- [ [ 2- [ [ [ 3- [ [ [ (4-pyridinylmethyl) amino] - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl] amino]pyridine-3-propanoic acid; 

ethyl 0-[ [2-[ [ [3-[ [ [ (4-pyridinylmethyl) amino] - 
carbonyl ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino] pyridine-3-propanoate ; 

3,5-dichloro-0-[[2-[ [[3-[ [[ (4-pyridinylmethyl) - 
amino ] carbonyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl] amino ]benzenepropanoic acid; 

ethyl 3 , 5-dichloro-0- [ [ 2- [ [ [ 3- [ [ [ (4-pyridinylmethyl) - 
amino] carbonyl ] amino] phenyl ] carbonyl ) amino] - 
acetyl] amino] benzenepropanoate ; 

0-[ [2-[[[3-[[[ (2-pyridinylmethyl) amino] carbonyl] - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine- 3 -propanoic acid ; 

ethyl 0-[ [2-[ [ [3-[ [ [ ( 2 -pyridinylmethyl) amino] carbonyl ]- 
amino] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyr idine-3 -propanoate ; 

3 ,5-dichloro-0-[ [2-[ [ [3-[ [ [ (phenylmethyl) amino]- 
carbonyl ] amino] phenyl ) carbonyl ] amino ] - 
acetyl ] amino ] benzenepr opanoic acid ; 
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ethyl 3,5-dichloro-0-[[2-[tt3-[[[ (phenylmethyl) amino] - 
carb nyl]amin ] phenyl ] car bony 1) amino] - 
acetyl ]amin Jbenzenepropanoate; 

3-chloro-0- [ [ 2- [ [ [ 3- [ [ [ (phenylmethyl) amino] - 
carbony 1 ] amino ] phenyl ] carbony 1 ) amino ] - 
acetyl] amino ]benzenepropanoic acid; 

ethyl 3-chloro-0-[[2-[ [[3-[[[ (phenylmethyl) - 
amino ] carbony 1 ] amino ] phenyl ) carbony 1 ] amino ] - 
acetyl ] amino ] benzenepropanoate ; 

0- [ [ 2- C [ [ 3- [ [ [ (1-phenylethyl) amino] carbonyl] - 
amino] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] pyridine-3 -propanoic acid; 

ethyl 0-[ [2~[ [ [3-[ [ [ ( 1-phenylethyl ) amino ] carbony 1 ] - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ) - 
amino ] pyridine-3 -propanoate ; 

£-[ [2-[ [ [3-[ [ [ [ (lH-benzimidazol-2-yl) -methyl) amino] - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoic acid ; 

ethyl 0-[ [2-[[ [3-[ [ [ [ (lH-benzimidazol-2-yl) -methyl) - 
amino] carbonyl ] amino] phenyl ] carbonyl ) amino] - 
acetyl ] amino] -3 , 5-dichlorobenzenepropanoate ; 

0- U 2- [ [ [ 3- [ [ [ [ ( 3 , 5-dichlorophenyl ) methyl ] - 
amino ] carbony 1 ) amino ] phenyl ] car bony 1 ] - 
. amino] acetyl] amino] pyridines- 
propanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3- [ [ [ [ ( 3 , 5-dichlorophenyl) methyl ] - 
amino] carbonyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino ] pyridine-3 -propanoate ; 
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3 -Ct2-[[[3-t[[[(3,5-dichl r phenyl) methyl ]- 
amin ] carbonyl] amin ] phenyl ] carbonyl ] - 
amino] acetyl] amino ]butan ic acid; 

ethyl 3-[ [2-[ [ [3-[ [ [ [ (3 , 5-dichlorophenyl) methyl]- 
amino] carbonyl] amino] phenyl ] carbonyl ] - 
amino ] acetyl ] amino ] butanoate ; 

0-t [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] -3 , 5-bis ( 1-methy 1- 
ethoxy ) benzenepropanoic acid ; 

ethyl 0-[ [2-[ [[3-[ (aminoiminomethyl) aminojphenyl]- 
carbony 1 ] amino] acetyl ] amino ] -3 , 5-bis ( 1-methy 1- 
ethoxy) benzenepropanoate ; 

0- C t 2 - C C 1 3- [ (aminoiminomethyl) amino] phenyl ] - 
carbonyl ] amino) acetyl ] amino] -3 , 5-dibromo-4- 
hydroxybenzenepropanoic acid; 

ethyl £-[[2-[ ([3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino] acetyl ] amino] -3 , 5-dibromo-4- 
hydroxybenzenepropanoate ; 

P-l [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl] amino] acetyl] amino] -3 , 5-dichloro-4- 
hydroxybenzenepropanoic acid; 

0-t [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl] amino] acetyl] amino] -3 , 5-dichloro-4- 
hydroxy benzenepropanoate ; 

0rt[2r[ t [5-[ (aminoiminomethyl) amino] -2- 
hydr oxypheny 1 ] carbonyl ] amino ] acetyl ] amino ) - 
-3 , 5-dichlorobenzenepropanoic acid ; 
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ethyl 0-[[2-[t[5-[(aminoiminomethyl)aminoj-2- 
hydroxyphenyl) carb nyl ] amino] acetyl ] amino] - 
3,5-dichl r benzenepr panoate; 

0- C [ 2- [ I [ 3- [ [ (phenoxy amino) carbonyl] amino] - 
phenyl ] carbonyl ) amino ] acetyl ) amino ] - 
pyridine-3-propanoic acid; 

ethyl 0-[[2-[ [ [3-[ [ (phenoxyamino) carbonyl] amino) - 
phenyl ] carbonyl ] amino ] acetyl ) amino ] - 
pyridine-3 -propanoate ; 

0-[[2-[[[3-[[[ (phenylamino) amino] carbonyl ] - 
amino ] phenyl ] carbonyl] amino] acetyl ] amino] - 
pyridine-3 -propanoic acid; 

ethyl /?- [ [ 2- [ [ [ 3- [ [ [ (phenylamino) amino] carbonyl ) - 
amino ] phenyl ) carbonyl ] amino) acetyl ] amino ) - 
pyridine-3-propanoate ; 

3-t [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl] - 

carbonyl] amino] acetyl ] amino] -5- [ (3 , 5- 
dichlorophenyl ) amino ) -5-oxopentanoic acid ; 

ethyl 3-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] -5- ((3,5- 
dichlorophenyl) amino] -5-oxopentanoate; 

0-E [2-t ( (3-( (aminoiminomethyl) amino ] -5-carboxy- 

phenyl] carbonyl ] amino) acetyl ] amino] pyridine- 
3-propanoic acid; 

ethyl $" i 1 2- ( [ ( 3 - ( ( aminoiminomethyl ) amino ] -5-carboxy- 
pheny 1 ] carbonyl ) amino ) acetyl ] amino ) - 
pyridine-3 -propanoate; 
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0-[[2-[[[3-t (amin imin methyl) amin ]-5-carboxy- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ]-3,5- 
dichlorobenzenepropan ic acid; 

ethyl 0- [ [ 2 - [ [ [ 3 - [ ( aminoiminomethy 1 ) amino ) -5-carboxy- 
pheny 1 } carbony 1 ] amino ] acetyl ] amino ) - 3 , 5 - 
dichlorobenzenepropanoate ; 

8-1 t2-[ [ [3,5-bis[ (aminoiminomethyl)amino)phenyl]- 
carbonyl ] amino]acetyl ] amino) -3 , 5-dichloro- 
benzenepropanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3 , 5-bis [ ( aminoiminomethy 1) amino) - 
phenyl ] carbony 1 ) amino ) acetyl ) amino) -3 , 5-dichloro- 
benzenepropanoate ; 

0-[ [2-C t [3-[ (aminoiminomethyl) amino] -5- 
( tr if luor oacety 1 ) amino ] phenyl ) carbony 1 ) amino ) acetyl ) - 
amino] -3 , 5-dichlorobenzenepropanoic acid; 

ethyl 0-[ [2-[ [ [3-[ ( amino iminomethyl) amino) -5- 
( tr if luoroacety 1 ) amino ) phenyl ) carbony 1 ) amino ) acetyl ) - 
amino) -3 , 5-dichlorobenzenepropanoate ; 

0- 1 [ 2- [ [ [ 3- (acetylamino) -5- [ (aminoiminomethyl) - 
amino] phenyl ) carbony 1 ] amino] acetyl ] amino ) - 
3 , 5-dichlorobenzenepropanoic acid ; 

ethyl 0-[ [2-[ [ [3- (acetylamino) -5- [ (aminoiminomethyl) - 
amino] phenyl ) carbony 1 ] amino] acetyl ] amino]- 
3 , 5-dichlorobenzenepropanoate ; 

(±) 3,5-dichloro-0-[[2-[[[3- 
[ [ (methy lamino) (methy limino) methyl ] amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ) amino ] - 
benzenepropanoic acid; 
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(±) 3,5-dichloro-0-[[2-[[[3- 
[[(ethylamin ) (methylimino)m thyl]amino)- 
phenyl]carbonyl] amino ]ac tyl)amin )- 
benzenepr panoic acid; 

( ±) 3 , 5-dichloro-0- [ [ 2- [ [ [ 3- [ [ [ ( 1- 
me thy 1 ethyl) amino] (methylimino)methyl)amino]- 
pheny 1 ) carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

(±) 0-[[2-[t[3-[t(ethylamino)- 
(methylimino) methyl] amino] phenyl ] carbonyl] - 
amino ] acetyl ] amino] -4 -f luorobenzene- 
propanoic acid; 

(±) 4-fluoro-0-([2-[[[3^[[[(4- 
pyridinylmethyl) amino] (methylimino) methyl )- 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

£-[ [2-[ t [3-[ (aminoiminomethyl)amino]phenyl]- 
carbony 1 ) amino ] acetyl } amino ]-4- 
fluorobenzenepropanoic acid; 

(±) 0-[[2-[[[3-[{ aminoiminomethy 1 ) amino ) - 
phenyl ) carbonyl ] amino ] acetyl ] amino) - 
lH-imidazole-2-propanoic acid; 

(±) 8~l [2-[ [ [ 3- [ (aminoiminomethyl) amino] phenyl )- 
carbonyl ] amino ] acetyl ] amino ] -2 , 3 , 4 , 6- 
tetraf luorobenzenepropanoic acid; 



0~t[2-[ [[3-[ ( amino iminomethyl)- 
amino ) phenyl ) carbonyl ] amino] acetyl ] amino] - 
-5 -bromothiophene-2 -propanoic acid; 
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0-[[2-[[[3-[(aminoimin methyl)- 
amino) phenyl ]carbonyl] amino ]ac tyl)amino]-2- 
mercapt benzenepropan ic acid; 

and 

(±) 0-[2-[[[3-[(aminoijninomethyl)- 
amino ] phenyl ] carbonyl ] amino ] acetyl ) amino ]-5- 
chlor o-2 -mercaptobenzenepropanoic acid . 

25. A pharmaceutical composition according to Claim 23 
wherein Y 1 is N-R 2 and R 2 is cyano. 

26. A pharmaceutical composition according to Claim 25 
wherein the compound is selected from the group 
consisting of 

pheny lmethyl 0- [ [ 2- [ [ [ 3- [ ( (cyanoimino) pheny lmethyl- 
amino ) methyl ) amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino] benzenepropanoate ; 

pheny lmethyl 0- [ [ 2- [ [ [ 3- [ [ (cyanoimino) - 
methy lamino) methyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino] benzenepropanoate ; 

pheny lmethyl 0-[ [2-[ [ [3-[ [ (cyanoimino) - 
( amino) methyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino ] benzenepropanoate ; 

0- [[ 2- C t [ 3 -[[ (cyanoimino) ( ethy lamino) methyl ] - 
amino ] phenyl ) carbonyl ] amino ] acetyl ] amino ] - 
benzenepropanoate ; 

[2-[ [ [3-[ [ (cyanoimino) [ (pheny lmethyl) - 
amino ] methyl ) amino ] phenyl ] carbonyl ] - 
amino ] acetyl ] amino ] benzenepropanoic acid ; 
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0- t [ 2- [ [ [ 3- [ [ (cyanoimin ) (methylamino) - 
methyl ] amino] phenyl ] carbonyl] amino] acetyl ] - 
amin ) benzenepr pan ic acid; 

fi-i t2-[ [ [3-[ [ amino (cyanoiaino) methyl) amino ]- 
phenyl ] carbonyl ] amino ) acetyl ] amino ] - 
benzenepropanoic acid; 

0- [ [ 2- [ t [ 3- [ [ (cyanoimino) (ethyl amino) - 
methyl ] amino] phenyl ] carbonyl ] amino] acetyl ] - 
amino] benzenepropanoic acid; 

ethyl 3S- [ [ 2- [ [ [ 3- [ [ (cyanoimino) - 
(methylamino) methyl ] amino] phenyl] carbonyl ] - 
amino ] acetyl ) amino ] -4 -pentynoate ; 

3S-[[2-[[[3-[[ (cyanoimino) (methylamino) - 
methyl] amino] phenyl) carbonyl] amino] acetyl] - 
amino] -4-pentynoic acid; 

ethyl 0-( (2-[ [ [3-[ ( (cyanoimino) [2-pyridinylmethyl)- 
amino ] methyl ] amino] phenyl ] carbonyl ] amino) - 
acetyl ] amino ] benzenepropanoate ; 

P'l [2-[ ( [3-[ [ (cyanoimino) [ 2-pyr idiny lmethyl ) - 
amino ] methyl ] amino ] phenyl ) carbonyl ] amino] - 
acetyl] amino] benzenepropanoic acid; 

ethyl 0-[[2-([[3-[ [(cyanoimino) (3- 
pyr idiny lmethyl) amino]methyl]amino]phenyl] - 
carbonyl ] amino] acetyl ] amino] benzenepropanoate ; 

P- 1 [ 2- [ [ [ 3- [ [ (cyanoimino) [ 3 -pyr idiny lmethyl) - 
amino ) methyl ] amino ) phenyl ] carbonyl ] amino ] - 
acetyl] amino] benzenepropanoic acid; 
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ethyl 3S-[[2-[[[3-[[[[(4-(amin sulfonyl)- 
phenylm thy 1) amino] (cyanoimino )m thyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ) - 
amino] -4-pentynoate; 

3S-[ [2-[ [ [3-[ [ [ [ (4-(aminosulfonyl)phenylmethyl]- 
amino ] ( cyanoimino ) methyl ) amino ] phenyl ) carbony 1 ] - 
amino) acetyl] amino] -4-pentynoic acid; 

ethyl £-[ [2- [[[3- [ [amino (cyanoimino ) methyl] amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dichlorobenzenepropanoate ; 

0-[[2-[[[3-[[ amino { cyanoimino) methyl ] amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] - 3 , 5- 
dichlorobenzenepropanoic acid; 

(±) ethyl 3,5-dichloro-0-[[2-[ [[3-[ (cyanoimino) - 
( me thy 1 ami no) methyl ) amino ] phenyl ] carbonyl ] - 
amino] acetyl] amino] benzenepropanoate; 

(±) 3,5-dichloro-0-[[2-[[[3-[ (cyanoimino) (methylamino) - 
methyl ) amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] benzenepropanoic acid; 

and 

ethyl 3-([2-[[[3-[ [ amino (cyanoimino) methyl] amino ]- 
phenyl ) carbonyl ] amino] acetyl ] amino ] -4 -pentynoate . 
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27. A pharmaceutical composition according to Claim 21 
wherein 



A is 



R6 R« 

wherein Y 1 is N-R 2 ; R 2 taken together with R 7 forms 
a 4-12 membered ring; and R* is selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
cycloalkyl, bicycloalkyl substituted alkyl, 
arylalkyl, aryloxy, hydroxy, alkoxy, amino, 
alkylamino, arylamino, amido, alkylcarbonyl, 
arylcarbonyl, alkoxy car bony 1, ary loxy car bony 1, 
haloalky lcarbony 1 , haloalkoxycarbony 1 , 
alky lthiocar bony 1, ary lthiocarbonyl , 
acy loxymethoxycarbonyl , substituted phenyl, 
arylacyl, monocyclic and bicyclic heterocycles, 
monocyclic and bicyclic heterocyclicalkyl and - 
SOjR 10 wherein R 10 is selected from the group 
consisting of alkyl, amino and aryl which are all 
optionally substituted with one or more 
substituent selected from the group consisting of 
acylamino, amino, carbonyl cyano, nitro, alkoxy, 
halo, alkyl, tr if luoroalky 1 , amido, 
alkylaminosulfonyl, alkylsulfonyl, 
alkylsulfonylamino, alkylamino, dialkylamino, 
aryloxy, thio, trifluoromethylthio, 
trifluoroalkoxy, and trif luoromethylsulfonyl or - 
NR. 7 and R* taken together form a 4-12 membered ring 
wherein said ring optionally contains a heteroatom 
selected from the group consisting of o, M, and S 
wherein said ring is optionally substituted. 
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28. A pharmaceutical composition according to Claim 27 
wherein 

V is -N(R*)- wh rein R 6 is selected from the group 
consisting of H and lover alkyl; 

n is 1; 

t is 0; and 

p is 1. 

29. A pharmaceutical composition according to Claim 28 
wherein the compound is selected from the group 
consisting of 

(±) ethyl 0-[ [2-[ [ [3-[ (4,5-dihydro-lH-imidazol- 
2 -y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] pyr idine-3 -pr opanoate ; 

(±) 0-[ [2-[ [ [3-[ (4,5-dihydro-lH-imidazol-2-yl)- 
aminoj phenyl ] carbonyl ] amino] acetyl ] amino] - 
pyr idine-3 -propanoic acid; 

(±) ethyl 0- [ [ 2- [ [ [ 3- [ ( 4 , 5-dihydro-lH-imidazol- 
2-y 1) amino ] phenyl ) carbonyl ] amino ) acetyl ] amino] - 
-3 , S-bis (trif luoromethyl) benzenepr opanoate; 

(±) 0-[ [2-[ [ [3-[ (4, 5-dihydro-lH-imidazol-2-yl) - 
amino)phenyl]carbonyl]amino]acetyl)amino]-3 , 5- 
bis (trif luoromethyl) benzenepropanoic acid; 

(±) ethyl /8-[(2-[[[3-[(4 f 5-dihydro-lH-imidazol- 
2-y 1) amino ] phenyl ] carbonyl ] amino] acetyl ] - 
amino] -3 , 5-dichlorobenzenepr opanoate; 
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(±) 0-[[2-[[[3-[(4,5-dihydr -lH-imidaz 1-2-yl)- 
amin ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
3,5-dichl robenzenepropanoic acid; 

f±) ethyl 3,5-dichloro-£-[ [2-[[[3-[(i, 4,5,6- 
tetrahydropyr imidin-2-yl) amino ] phenyl ] carbonyl ] - 
amino ] acetyl ] amino ] benz enepropanoate ; 
(±) 3,5-dichloro-0-[[2-[[[3-[(l,4,5,6- 
tetrahydropyr imidin-2 -y 1 ) amino] phenyl] - 
carbonyl ] amino ] acetyl ] amino] - 
benzenepropanoic acid; 

(±) 3,5-dibrOTo-|3-[[2-[[[3-[(l,4,5,6- 
tetrahydropyr imidin-2 -y 1 ) amino ] phenyl ] carbonyl ] - 
amino] acetyl ] amino] benzenepropanoic acid ; 

(±) 3-bromo-5-chloro-£- [ [2-[ [ [3-[ (1,4,5,6- 
tetrahydropyrimidin-2-yl) amino] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

(±) [2- [ 2- ( 2- (2-hydroxyethoxy ) - 
ethoxy ] ethoxy ] ethyl ] 3 , 5-dichloro-0-[ [2-[ [ [3- 
[(1,4,5, 6-tetrahydropyr imidin-2 -y 1 ) amino ] phenyl ] - 
carbonyl ] amino] acetyl ] amino ] benzenepropanoate ; 

(±) [2- (2- (2-hydroxyethoxy) - 
ethoxy ] ethoxy ] ethyl ] 3 , 5-dichloro-0- [ [2-( [ [3- 
[(1,4,5, 6-tetrahydropyr imidin-2-yl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
benzenepropanoate ; 

( ± ) 3 -bromo-5-chloro- 2 -hydroxy- 0- 
t [ 2- [ [ [ 3- [ ( 1 , 4 , 5 , 6-tetrahydropyr imidin-2-y 1) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 
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ethyl (±) 3-brom -5-chloro-2-hydroxy-0- 
[[2-[[[3-[(i,4,5,6-tetrahydr pyrimidin-2-yl) - 
amin ) phenyl) carbonyl] amin ] acetyl] amino]- 
benzenepropan at ; 

(±) 3 , 5-dichlor o-2 -hydroxy-/?- [ [2- 
[[[3-[(l,4#5, 6-tetrahydropyr imidin-2-y 1) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

(±1 3,5-dichloro-^-[(2-[[[3-[(4 # 5-dihydro- 
lH-pyrrolidin-2-yl) amino] phenyl] carbonyl] amino] - 
amino) acetyl) amino ] -2 -hydroxy benzenepropanoic acid ; 

(±) 3-bromo-5-chloro-0-[ [2-[ [ [ 3- [ (4 , 5-dihydro- 
lH-pyrrolidin-2 -y 1 ) amino ) phenyl ) carbonyl ] amino ] - 
acetyl ] amino ) -2-hydroxy benzenepropanoic acid ; 

0-[[2-[[[3-[ [ 5-phenyl-lH-imidazol-2-yl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine- 3 -propanoic acid; 

ethyl 0-[[2-[[[3-[[ 5-phenyl-lH-imidazol-2-yl) - 
amino) phenyl) carbonyl) amino) acetyl ) amino] - 
pyr idine-3-propanoate ; 

(±) ethyl 3,5-dichloro-0-[[2-[[[3- 
[(1,4,5, 6-tetrahydro-5 , 5-dimethylpyrimidin-2-yl) - 
amino ] phenyl ) carbonyl ) amino ] acetyl ] amino ] - 
benzenepropanoate; 

(±) 3 , 5-dichloro-0- [ [ 2- [ [ 1 3- [ (1 , 4 , 5 , 6-tetrahydro-5 , 5- 
dimethy Ipyr imidin-2 -yl ) amino ] phenyl ] carbonyl ] - 
amino] acetyl ) amino ] benzenepropanoic acid ; 
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ethyl (±) 3,5-dichloro-2-hydr xy-/3-[ [2-[ [ [3- 
[(1,4,5,6-t trahydro-5,5-dimethylpyrimidin-2-yl)- 
aminojph nyl]carb ny 1) amino) acetyl] amino ]- 
benzenepropan ate; 

(±) 3-bromo-5-dichloro-2-hydroxy- 
0- [ 1 2- [ [ [ 3 - [ ( l , 4 , 5 , 6-tetr ahydr o-5 , 5- 
dimethy lpyr imid in- 2 -y 1 ) amino ] phenyl ) - 
carbony 1 ] amino ] acetyl ] amino ] benzene- 
propanoic acid; 

and 

ethyl (±) 3-bromo-5-dichloro-2-hydroxy-0-[ [2- [ [ [ 3- 
[(1,4,5, 6 -tetrahydro-5 , 5-dimethylpyrimidin-2- 
y 1) amino ] phenyl ] car bony 1 ] amino] acetyl ] - 
amino ] benzenepr opanoate . 

30. A pharmaceutical composition according to Claim 21 
wherein 

Rs 



wherein Y 2 is selected from the group consisting of 
lower alkyl, substituted alkyl, phenyl, 
substituted phenyl, cycloalkyl, monocyclic 
heterocycles, -S-R» and -O-R* wherein R* is selected 
from the group consisting of H, alkyl, substituted 
alkyl, phenyl, substituted phenyl and monocyclic 
heterocycles or R* taken together with R 7 forms a 
4-12 membered ring; or 
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Y 2 taken together with R 7 f rms a 4-12 membered 
ring which is pti nally substituted. 

31. A pharmaceutical composition according t Claim 30 
wherein 

Y 2 taken together with R 7 forms a 4-12 member ed 
ring which is optionally substituted. 

32. A pharmaceutical composition according to Claim 31 
wherein 

V is -N(R 6 )- wherein R* is selected from the group 
consisting of H and lower alkyl; 

n is 1; 

t is 0 or 1; and 
p is 1. 

33. A pharmaceutical composition according to Claim 32 
wherein the compound is selected from the group 
consisting of 

(±) ethyl /J-[[2-[[[3-[(3,4 # 5 / 6-tetrahydro-2H-a2epin- 
7-y 1) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] pyridine- 3 -propanoate ; 

(±) |8-[[2-Ct[3-[(3,4,5 # 6-tetrahydro-2H-a2epin- 
7-y 1) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] pyridine- 3 -propanoic acid; 

( ± ) ethyl 0-[[2-([[3-[(3,4 f 5, 6-tetrahydro-2H-azepin-7- 
y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
1, 3 -benzodioxole- 5 -propanoate; 
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(±) 0- [ [ 2- [ [ [3-[ (3 , 4 , 5, 6-tetrahydro-2H-azepin-7- 
yl ) amin ) phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
1 , 3-benzodioxole-5-propanoic acid ; 

(±) P-[ [2-[ [ [3-[ (3,4,5, 6-tetrahydro-2H-a«epin-7- 
y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino J - 
benzenepropanoic acid; 

(±) ethyl /S- [ [ 2- [ [ [ 3- [ ( 3 , 4-dihydro-2H-pyrrol-5- 
y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] pyr id ine- 3 -pr opanoa te ; 

0-[[2-[[ [3-[ (3 , 4-dihydro-2H-pyrrol-5-yl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ) - 
pyr idine-3 -propanoic acid; 

(±)ethyl /3-[[2-[[[4-chloro-3-[ (3,4,5, 6-tetrahydro- 
2H-azepin-7-yl) amino] phenyl ] carbony 1 ] amino] - 
acetyl ] amino ] pyr idine-3 -propanoate ; 

(±) 0-[ [2-[ [ [4-chloro-3-[ (3 , 4 , 5, 6-tetrahydro-2H- 
azepin-7-yl) amino] phenyl ] carbony 1 ] amino] - 
acetyl ] amino ] pyridine-3 -propanoic acid ; 

(±) 0- [ [ 2- [ [ [ 3 , 5-bis [(3,4,5, 6-tetrahydro-2H-azepin- 
7-yl) amino]phenyl] carbony 1] amino] acetyl ]- 
amino)pyridine-3-propanoic acid; 

0S-[ (2-[ [ [3-[ ( 3,4,5, 6-tetrahydro-2H-azepin-7- 
y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino]-4-pentynoic acid; 

(±) ethyl j5-[[2-[[[3-[(3,4,5,6-tetrahydro-2H-azepin- 
7-yl ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
3 , 5-dichlorobenzenepropanoate ; 
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(±) /^[[2-[[[3-[(3,4,5,6-tetrahydr -2H-azepin- 
-7-y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ) - 
amino]-3,5-dichlor benzenepropanoic acid; 

(±) ethyl 0-[[2-[[[3-[(3, 4-dihydro-2H-pyrrol- 
5-yl) amino ] phenyl ] carbony 1 ] amino] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoate; 

(±) /?-[ [2-[ [ [3-[ (3,4-dihydro-2H-pyrrol-5-yl)- 
amino ] phenyl ) carbony 1 ] amino ) acetyl J amino ] - 
3 , 5-dichlorobenzenepropanoic acid ; 

(±) ethyl 3,5-dichloro-0-[[2-[[[3- 
[ (2 , 3 , 4 , 5-tetrahydropyridin-6-yl) amino ] phenyl ) - 
carbony 1 ] amino ] acetyl ] amino ] benzenepropanoate ; 

(±) 3,5-dichloro-/8-[[2-[[[3-t (2,3,4,5- 
t etr ahy dr opyr id in- 6 -y 1 ) amino ] phenyl ] carbonyl ] - 
amino] acetyl] amino] benzenepropanoic acid; 

(±) 3 , 5-dichloro-2-hydroxy-0-[ [2- 
C C 1 3" C (3 9 4 , 5 , 6-tetrahydro-2H-azepin-7-yl) - 
amino ] phenyl ] carbonyl ) amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

and 

ethyl (±) 3 , 5-dichloro-2-hydroxy-0- [ [ 2- 
[[[3-t(3,4,5, 6-tetrahydro-2H-azepin-7-yl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
ben z enepr opanoat e . 
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34. A pharmaceutical c mp sit ion acc rding to Claim 30 
wherein 

Y 2 is selected from the gr up c nsisting of 1 wer 
aUcyl, substituted alkyl, phenyl, substituted 
phenyl , cycloalkyl and monocyclic heterocycles . 

35. A pharmaceutical composition according to Claim 34 
vherein 

V is -N(R 6 )- wherein R 4 is selected from the group 
consisting of H and lower alkyl; 

n is 1; 

t is 0; and 

p is 1. 

36. A pharmaceutical composition according to Claim 35 
wherein the compound is selected from the group 
consisting of 

(±) ethyl j^[[2-[[[3-((iminophenylmethyl)- 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] - 
amino] pyr idine-3-propanoate ; 

0S- [ [ 2- [ [ [ 3 - [ [ imino ( l-pyrrolidinyl) methyl ] - 
amino ) phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] -4-pentynoic acid; 

(±) £-[ [2-[ [ [3-[ (iminophenylmethyl]amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino] - 
pyr idine- 3 -propanoic acid ; 
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3 , 5-dichlor o-0- [ [ 2 - [ [ [ 3 - [ [ imino ( 1- 
piperidinyl ) methyl ] amino] phenyl ] carbony 1 ] - 
amin ] acetyl )amin ]benzenepropan ic acid; 

and 

ethyl 3,5-dicAloro-/3-[[2-[[[3-[[imino(l^ 
piper idinyl ) methyl ) amino ] phenyl ) car bony 1 ] - 
amino ] acetyl ] amino ] benzenepropanoate . 

37. A pharmaceutical composition according to Claim 30 
wherein Y* is -S-R 9 or -O-R 9 wherein R 9 is selected 
from the group consisting of H, alkyl, substituted 
aDcyl, phenyl, substituted phenyl and monocyclic 
hereocycles or R 9 taken together with R 7 forms a 4- 
12 membered ring. 

38. A pharmaceutical composition according to Claim 37 
wherein 

V is -N(R*)- wherein R 6 is selected from the group 
consisting of H, lower alkyl , substituted alkyl , 
cycloalkyl, aryl, substituted aryl, monocyclic 
heterocycles and benzyl; 

n is 0; 

t is 0; and 

p is 1 or 2. 

39. A pharmaceutical composition according to Claim 38 
wherein the compound is selected from the group 
consisting of 
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ethyl 0-(t2-[[[3-((4,5-dihydrothiaz 1-2- 
yl)amin J phenyl] car bony 1] amino] acetyl] - 
amino] pyridine- 3 -pr pan ate; 

0-[ [2-C t [3-[ (4,5-diJiydrothiazol-2-yl)amino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine- 3 -propanoic acid; 

0- [ [ 2 - [ [ [ 3- [ [ benzoxazol-2 -y 1 ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine- 3 -propanoic acid; 

ethyl 0-[ (2-[ [ [3-[ [ benzoxazol-2 -yl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyr idine-3 -propanoate • 

0-[ [2-[[ [3-[ (5 f 6-dihydro-4H-thiazin-2-yl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyr idine-3 -propanoic acid; 

and 

ethyl 0-[[2-[[[3-[(5, 6-dihydr o-4H-thiaz in-2 -yl ) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ) amino ] - 
pyr idine-3 -propanoate • 

40* A pharmaceutical composition according to Claim 21 
wherein the compound is selected from the group 
consisting of 
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and 



41. A method for treating conditions mediated by the 
o^, integrin in a mammal in need of such treatment 
comprising administering an effective aJ3, 
inhibiting amount of a compound of the formula 




or a pharmaceutical^ acceptable salt thereof, 
wherein 



A is 
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wherein Y 1 is s lected from the group consisting of 
N-R 2 , o, and S; 

R 3 is selected fr m the group consisting f H; 
alkyl; aryl; hydroxy; alkoxy; cyano; nitro; amino; 
alkenyl; alkynyl; amido; alkylcarbonyl; 
arylcarbonyl; alkoxycarbonyl; ary 1 oxy car bony 1 ; 
haloalkylcarbonyl; haloalkoxycarbonyl; 
alky Ithiocarbonyl ; ary Ithiocarbonyl ; 
acyloxymethoxycarbonyl; alkyl optionally 
substituted with one or more substituent selected 
from lower alkyl, halogen, hydroxy 1, haloalkyl, 
cyano, nitro, car boxy 1, amino, alkoxy, aryl or 
aryl optionally substituted with one or more 
halogen, haloalkyl, lower alkyl, alkoxy, cyano, 
alkylsulfonyl, alkylthio, nitro, car boxy 1, amino, 
hydroxyl, sulfonic acid, sulfonamide, aryl, fused 
aryl, monocyclic heterocycles, or fused monocyclic 
heterocycles; aryl optionally substituted with one 
or more substituent selected from halogen, 
haloalkyl, hydroxy, lower alkyl, alkoxy, 
methylenedioxy, ethylenedioxy, cyano, nitro, 
alkylthio, alkylsulfonyl, sulfonic acid, 
sulfonamide, car boxy 1 derivatives, amino, aryl, 
fused aryl, monocyclic heterocycles and fused 
monocyclic heterocycle; monocyclic heterocycles; 
and monocyclic heterocycles optionally substituted 
with one or more substituent selected from 
halogen, haloalkyl, lower alkyl, alkoxy, amino, 
nitro, hydroxy, carboxyl derivatives, cyano, 
alkylthio, alkylsulfonyl, sulfonic acid, 
sulfonamide, aryl or fused aryl; or 

R 2 taken together with R 7 forms a 4-12 membered 
dinitrogen containing heterocycle optionally 
substituted with one or more substituent selected 
from the group consisting of lower alkyl, hydroxy, 
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k to, alkoxy, halo, phenyl, amin , carboxyl or 
carboxyl ster, and fused ph nyl; 

or R 2 taken together with R 7 f rms a 5 member ed 

heteroaromatic ring optionally substituted with 
one or sore substituent selected from lover alkyl, 
phenyl and hydroxy; 

or R 2 taken together with R 7 forms a 5 member ed 

heteroaromatlc ring fused with a phenyl group; 

R 7 (when not taken together with R 2 ) and R 1 are 
independently selected from the group consisting 
of H; alkyl; alkenyl; alkynyl; aralkyl; amino; 
alkylamino; hydroxy; alkoxy; arylamino; amido, 
alky lcarbony 1, ary lcarbony 1 ; alkoxycarbonyl; 
aryloxycarbony 1 ; haloalky lcarbony 1 ; aryloxy; 
haloalkoxycarbonyl ; alkylthiocarbony 1 ; 
ary lthiocar bony 1 ; acyloxymethoxycarbonyl; 
cycloalkyl; bicycloalkyl; aryl; acyl; benzoyl; 
alkyl optionally substituted with one or more 
substituent selected from lower alkyl, halogen, 
hydroxy, haloalky 1, cyano, nitro, carboxyl 
derivatives, amino, alkoxy, thio, a Iky 1th io, 
sulfonyl, aryl, aralkyl, aryl optionally 
substituted with one or more substituent selected 
from halogen, haloalky 1, lower alkyl, alkoxy, 
methy lenedioxy , ethylenedioxy, alkyl thio, 
haloalky Ithio, thio, hydroxy, cyano, nitro, 
carboxyl derivatives, aryloxy, amido, acylamino, 
amino,, alkylamino, dialkylamino, trif luoroalkoxy, 
trifluoromethyl, sulfonyl, alkylsulfonyl, 
haloalky Isulfonyl, sulfonic acid, sulfonamide, 
aryl, fused aryl, monocyclic heterocycles, fused 
monocyclic heterocycles; aryl optionally 
substituted with one or more substituent selected 
from halogen, haloalky 1, lower alkyl, alkoxy, 
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methylenedi xy, ethylenedi xy, alkylthio, 
haloalkylthi , thi , hydr xy, cyano, nitr , 
carboxyl derivativ s, aryloxy, amido, acyl amino, 
amino, alkylamino, dialkylamin , trifluor alkoxy, 
trifluoromethylsulfonyl, alkylsulfonyl, sulfonic 
acid, sulfonamide, aryl, fused aryl, monocyclic 
heterocycles, or fused monocyclic heterocycles ; 
monocyclic heterocycles; monocyclic heterocycles 
optionally substituted with one or more 
substituent selected from halogen, haloalkyl, 
lover alkyl, alkoxy, aryloxy, amino, nitro, 
hydroxy, carboxyl derivatives, cyano, alkylthio, 
alkylsulfonyl, aryl, fused aryl; monocyclic and 
bicyclic heterocyclicalkyls; -S0*R 10 wherein R 10 is 
selected from the group consisting of alkyl, aryl 
and monocyclic heterocycles, all optionally 
substituted with one or more substituent selected 
from the group consisting of halogen, haloalkyl, 
alkyl, alkoxy, cyano, nitro, amino, acylamino, 
trifluoroalkyl, amido, alkylaminosulfonyl, 
alkylsulfonyl, alkylsulfonylamino, alkylamino, 
dialkylamino, trif luoromethylthio, 
trifluoroalkoxy, trifluoromethylsulfonyl, aryl, 
aryloxy, thio, alkylthio, and monocyclic 
heterocycles; and 

0 

II wherein R 10 is defined above; 
— C— Rio 

or NR 7 and R 1 taken together form a 4-12 membered 
mononitrogen containing monocyclic or bicyclic 
ring optionally substituted with one or more 
substituent selected from lower alkyl, carboxyl 
derivatives, aryl or hydroxy and wherein said ring 
optionally contains a heteroatom selected from the 
group consisting of o, N and S; 
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R 5 is s 1 acted from the group consisting of H, 
alkyl, alkenyl, alkynyl, benzyl, and phenethyl; 



A is 



I 

R5 



vherein Y 2 is selected from the group consisting of 
alkyl; cycloalkyl; bicycloalkyl ; aryl; monocyclic 
heterocycles; alkyl optionally substituted with 
aryl which can also be optionally substituted with 
one or more substituent selected from halo, 
haloalkyl, alkyl, nitro, hydroxy, alkoxy, aryloxy, 
aryl, or fused aryl; aryl optionally substituted 
with one or more substituent selected from halo, 
haloalkyl, hydroxy, alkoxy, aryloxy, aryl, fused 
aryl, nitro, methylenedioxy, ethylenedioxy, or 
alkyl; alkynyl; alkenyl; -S-R 9 and -0-R 9 wherein R 9 
is selected from the group consisting of H; alkyl; 
ar alkyl; aryl; alkenyl; and alkynyl; or R 9 taken 
together with R 7 forms a 4-12 membered mononitrogen 
and monosulfur or monooxygen containing 
heterocyclic ring optionally substituted with 
lower alkyl, hydroxy, keto, phenyl, carboxyl or 
carboxyl ester, and fused phenyl; or R 9 taken 
together with R r is thiazole; oxazole; benzoxazole; 
or benzothiazole; and 

R 5 and R 7 are as defined above; 

or Y 2 (whan Y 2 is carbon) taken together with R 7 forms 
a 4*12 membered mononitrogen containing ring 
optionally substituted with alkyl, aryl or 
hydroxy; 
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or A is 

N — R2 



R* 

where R 2 and R 7 taken together form a 5*8 member ed 
dinitrogen containing heterocycle optionally 
substituted with one or more substituent selected 
from the group consisting of lower alkyl, hydroxy, 
keto, phenyl, or carboxyl derivatives; and R* is 
selected from the group consisting of 
alky lcar bony 1 , arylcarbonyl, alkoxy car bony 1 , 
ary loxycarbonyl , ha 1 oa Iky lcar bony 1, 
haloalkoxycarbonyl, alkylthiocarbonyl, 
arylthiocarbony 1 , or acyloxymethoxy car bony 1 ; and 

R 5 is defined as above 

or A is 

RB 

I 

N— R7 

I 

where R 2 and R 7 taken together form a 5-8 membered 
dinitrogen containing heterocycle optionally 
substituted with hydroxy, keto, phenyl, or alkyl; 
and 



R* are both selected from the group consisting of 
a Iky lcar bony 1, arylcarbony 1 , alkoxycarbony 1 , 
ary loxycarbonyl, haloalkylcarbonyl, 
haloalkoxycarbonyl, alkylthiocarbonyl, 
arylthiocarbonyl and acyloxymethoxycarbonyl; 
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Z l is on or mor substituent sel cted fr m the 
group c nsisting f H; alky 1; hydroxy; alkoxy; 
aryloxy; halog n; haloalkyl; haloalkoxy; nitr ; 
am in ; alkylamino; acylamino; dialkylamino; cyan ; 
alkylthio; alky lsulf ony 1 ; carboxyl derivatives; 
trihaloacetamide; acetamide; aryl; fused aryl; 
cycloalkyl; thio; monocyclic heterocycles; fused 
monocyclic heterocycles; and A, wherein A is 
defined above; 

V is selected from the group consisting of -N- (R 6 ) - 
wherein R? is selected from the group consisting of 
H; lower alkyl; cycloalkyl; aralkyl; aryl; and 
monocyclic heterocycles; or R 4 taken together with 
Y, forms a 4-12 membered mononitrogen containing 
ring; 

Y, Y 3 , Z and Z J are independently selected from the 
group consisting of hydrogen; alkyl; aryl; and 
cycloalkyl; or Y and Z taken together form a 
cycloalkyl; or Y J and Z* taken together form a 
cycloalkyl; 

n is an integer 1, 2 , or 3; 

t is an integer 0, 1, or 2; 

p is an integer 0, l, 2, or 3; 

R is X-R* wherein X is selected from the group 
consisting of O, S and NR 4 , wherein R 3 and R 4 are 
independently selected from the group consisting 
of hydrogen; alkyl; alkenyl; alkynyl; haloalkyl; 
aryl; arylalkyl; sugars; steroids; 
poly alky lethers; alkylamido; alkyl N,N- 
dialkylamido; pivaloyloxymethyl; and in the case 
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of the free acid, all phanaaceutically acc ptable 
salts thereof; 

R l is selected from the group consisting of 
hydrogen; alkyl; alkenyl; alkynyl; aryl; carboxyl 
derivatives; haloalkyl; monocyclic heterocycles; 
monocyclic heterocycles optionally substituted 
with alkyl, halogen, haloalkyl, cyano, hydroxy, 
aryl, fused aryl, nitro, alkoxy, aryloxy, 
alkylsulfonyl, arylsulfonyl, sulfonamide, thio, 
alkylthio, carboxyl derivatives, amino, amido; 

alkyl optionally substituted vith one or more of 
halo, haloalkyl, hydroxy, alkoxy, aryloxy, thio, 
alkylthio, alkynyl, alkenyl, alkyl, arylthio, 
alky lsulf oxide, alkylsulfonyl, arylsulf oxide, 
arylsulfonyl, cyano, nitro, amino, alkylamino, 
dialkylaaino, alkylsulfonamide, ary lsulf onamide, 
acylamide, carboxyl derivatives, sulfonamide, 
sulfonic acid, phosphonic acid derivatives, 
phosphinic acid derivatives, aryl, arylthio, 
ary lsulf oxide, or ary lsulf one all optionally 
substituted on the aryl ring vith halo, alkyl, 
haloalkyl, cyano, nitro, hydroxy, carboxyl 
derivatives, alkoxy, aryloxy, amino, alkylamino, 
dialkylamino, amido, aryl, fused aryl, monocyclic 
heterocycles; and fused monocyclic heterocycles, 
monocyclic heterocyclicthio, monocyclic 
heterocyclicsulf oxide, and monocyclic heterocyclic 
sulfone, which can be optionally substituted vith 
halo, haloalkyl, nitro, hydroxy, alkoxy, fused 
aryl,. or alkyl; 

alkylcarbonyl, haloalkylcarbonyl-, and 
ary lcarbony 1 ; 
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aryl pti nally aubatitut d in ne r more 
positi ns with halo, haloalkyl, alkyl, alk xy, 
aryloxy, methylenedi xy, ethylenedioxy, alkylthi , 
haloalkylthio, thi , hydr xy, cyano, nitro, 
acyloxy, carboxyl derivatives, carboxyalkoxy , 
amido, acylamino, amino, alkyl amino, dialkylamino, 
tr i f luor oalkoxy , tr if luoromethy lsulf ony 1 , 
alky lsulf onyl , sulfonic acid, sulfonamide, aryl, 
fused aryl, monocyclic heterocycles and fused 
monocyclic heterocycles; and 




wherein R 7 and R* are as defined above 



and provided that taken together with the 
nitrogen, R 7 and R* comprise an amino acid; 

and 

R" is selected from the group consisting of H, 
alkyl, ar alkyl, alkenyl, alkynyl, haloalkyl or 
haloalkynyl or R 11 taken together with T forms a 4- 
12 membered mononitrogen containing ring. 

42. A method according to claim 41 wherein the 
compound is selected from 

(±) ethyl [2-[ [ [3- ( (amino iminomethyl) amino] phenyl]- 
carbonyl ] amino ] acetyl ] amino ] pyr idine- 3 -propanoate ; 

(±)^-Ct2-t [[3«[ (aminoiminomethyl)amino]phenyl]- 
carbony 1 ] amino } acetyl ] amino ] pyr idine-3- 
propanoic acid; 

(±) ethyl jS-[ [2-t t [3-[ (aminoiminomethyl) amino] phenyl ] - 
carbonyl ] amino ] acetyl ] amino ] benzenepropanoate ; 
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(±)ff-[[2-[[[3- 
[ (aminoiminomethyl) amino ]ph ny 1 ) carbonyl }- 
amin ]ac tyl] amino ]benzen pr pan ic acid; 

(± ) ethyl 0- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino) - 
phenyl] car bony 1) amino] acetyl] amino] -1 , 3- 
benzodioxole-5-propanoate ; 

(±)0-[ [2-t [[3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino] acetyl ] amino] -1 , 3- 
benzodioxole-5-propanoic acid; 

(±) ethyl 0-([2-[[[3-[ (aminoiminomethyl) amino] - 
naphtha len- 1-y 1 ] carbonyl ] amino ] acetyl ] - 
amino ] pyr id ine- 3 -pr opanoate ; 

(±)0-[ [2-( [ t3-[ (aminoiminomethyl) -amino ] - 
naphthalan-l-yl] carbonyl] amino] acetyl] - 
amino ] pyr idine-3 -propanoic acid ; 

(±) ethyl )3- [[l-[[[ 3- [ (aminoiminomethyl) - 
amino] phenyl ] carbonyl ] amino ] -1-cyclopropyl ) - 
carbonyl ] amino ] pyr idine- 3 -pr opanoate ; 

(±) 0-( [l-[ [ [3 [ (aminoiminomethyl) amino ] phenyl )- 
carbonyl ] amino ] cycloprop-l-y 1 ] carbonyl ] - 
amino] pyr idine-3 -propanoic acid; 

(±) ethyl /8-[[2-[[[3-[[imino[(phenylmethyl)amino]- 
methyl ] amino] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] pyr idine-3 -propanoate ; 
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(±) 0-[[2-[[[3-[[imin [(phenylmethyl)amino)methyl]- 
amino ] phenyl ) carbony 1 ] amln ] acetyl ] amino ] - 
pyridine-3-propan ic acid; 

0*[ (2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino] -3,5- 
dichlorobenzenepropanoic acid; 

3S-[[2-[[[3-( aminocar bony 1 amino ) phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] -4 -pentynoic acid ; 

ethyl 3S- [ [ 2- [ [ [ 3- ( aminocarbony lamino) phenyl ] - 
carbonyl ] amino ] acetyl ] amino ] -4 -pentynoate ; 

0S- [ [ 2- [ [ [ 3 - [ ( aminoiminomethy 1 ) amino] -2 , 5 , 6- 
tr if luoropheny 1 ] carbonyl ] amino ] acetyl ] - 
amino ]-4 -pentynoic acid; 

(±) 0- [ [ 2- [ [ [ 3- [ ( aminoiminomethy 1) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ]-3,5- 
bis (trif luoromethyl) benzenepropanoic acid; 

(±) £-[ [2-( [ [3-[ (aminoiminomethyl) amino) - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 , 5- 
bis (trif luoromethyl) benzenepropanoic acid ; 

ethyl (±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino)- 
phenyl ] carbonyl ] amino ] acetyl ] amino ]-3, 5- 
bis( trif luoromethyl) benzenepropanoate; 

(±) 0-[ [2- [ [ [3-[ (aminoiminomethyl) amino )- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
[ 1 9 1 f -bipheny 1 ] -4 -propanoic acid ; 

ethyl (±) 0-[[2-[[[3-[ (aminoiminomethyl) - 
amino]phenyl] carbonyl] amino] acetyl] amino] - 
[1,1' -biphenyl ] -4 -propanoate ; 
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(±) ethyl /?-[[2-([[3-[(aminoiinin methyl) ami n ]-5- 
( trif luoromethyl ) -phenyl ] carbonyl ] amin ) acetyl ) amino ] - 
3,5-bis(trifluor a thyl) benzenepr panoat ; 

(±) 0-1 12-[ [ [3-[ (aminoiminomethyl) amino] -5- 
( trif luoromethyl) phenyl) carbonyl] amino] acetyl ] amino] - 
3 , 5-bis (trif luoromethyl) benzenepropanoic acid ; 

(±) 0-[ [2-[ [ [3-[ ( amino iminomethyl ) amino ] - 
phenyl ] carbonyl ] amino] acetyl ] amino] - 
naphthalene- l-carboxylic acid; 

methyl (±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
naphthalene-l-carboxylate ; 

(±) 3-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino ] -2-oxopyrrolidine-l- 
propanoic acid; 

3R-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
car bony 1 ) amino ] acetyl ] amino ] -4 -pentynoic acid ; 

ethyl 3R-[ [2-[[[3-[ (aminoiminomethyl) amino] phenyl )- 
carbonyl ] amino] acetyl] amino] -4-pentynoate ; 

3S-I [2-t [ [3-[ [ [ (phenylmethyl) amino] - 
carbonyl] amino] phenyl ] carbonyl ] amino] acetyl ] - 
amino] -4 -pentynoic acid; 

ethyl 3S- [ [ 2- [ ( [ 3- C [ ( (phenylmethyl ) amino ] - 
carbonyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] -4-pentynoate ; 



3S-[ [2-[ [ f3-[ (aminoiminomethyl) aminojphenyl] - 
carbonyl] amino] acetyl] amino) -4-pentynoic acid; 
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0-[[2-[[[3-(aminocarbonylamino)ph nyl]- 
carbonyl ] amino] acetyl] amino) pyridine- 
3 -propanoic acid; 



ethyl 0-[ [2-( [ [3- ( am inocar bony 1 amino) phenyl] - 
car bony 1 ] amino ] acetyl ] amino ] pyridine- 3 -pr opanoate ; 

( ±) 0- ( [ 2- [ [ [ 3- [ ( [ (pheny Imethyl ) amino] carbonyl ] - 
amino) phenyl ] carbonyl ) amino ] acetyl ] - 
amino] pyridine- 3 -propanoic acid; 

( ± ) ethyl 0- [ [ 2- [ [ [ 3- [ [ [ (pheny Imethyl ) amino] carbonyl ] - 
amino) phenyl ] carbonyl ] amino ] acetyl ] - 
amino ] pyridine-3 -pr opanoate ; 

(±) ethyl /J- [ [ 2 - [ [ [ 3 - [ ( amino iminomethyl ) - 
amino ] pheny 1 ] car bony 1 ] amino ] acety 1]- 
amino ] f uran-2 -propanoate ; 

(±) 0-[ [2-[ [ [3-[ (amino iminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
furan-3 -propanoic acid; 

3-[ [2-[ [ [3-[ ( amino iminomethyl ) amino ] phenyl] carbonyl ]- 
amino] acetyl] amino ]pentanedioic acid; 



biamethyl eater 3-[ [2-[ [ [3-[ ( amino iminomethyl) amino] - 
phenyl ] carbonyl ] -amino ] acetyl ] amino ] pentanedioate ; 

(±) hydrogen methyl 3-[ [2-( [ [3-( (amino iminomethyl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino ] pentanedioate ; 

(±) 0- t [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
furan-2-propanoic acid; 
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ethyl (±) 0-([2-[[[3-[(amin iminomethyl) amino) phenyl) 
car bony 1) amino ]ac tyl]amin ] f uran-2-propanoat ; 

(±) 0-[[2-[[[3-[(aainoimin methyl) amino)- 
pheny 1 ] car bony 1 ] amino } acetyl ] amino ) - 
naphthalene-2-propanoic acid; 

(±) methyl 0-[ [2-[[ [3-[ (amino iminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ) - 
thiophene-3 -pr opanoate ; 

ethyl 3S-[ [2-[ [ [3-[ ( amino iminomethyl) amino] - 
phenyl ] carbony 1 ) amino ] acetyl ] amino ] - 
4 -pentynoate ; 

(±) [2-[ [ [3-[ ( aminoiminomethy 1 ) amino ) - 
pheny 1 ] car bony 1 ] amino ] acetyl ] amino ] - 
thiophene-3-propanoic acid; 

(±) 2- [ 3 - [ [ 2- [ [ [ 3- [ (aminoiminomethy 1) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -4 - 
carboxybutyl]thio] benzoic acid; 

(±) 2-[3-[ [2-[ [ [3-[ (aminoiminomethy 1) amino)- 
pheny 1 ] car bony 1 ] amino ] acetyl ] amino ]-4- 
car boxy butyl]sulfonyl] benzoic acid; 

(±) 0- 1 [ 2- [ [ [ 3- [ (aminoiminomethy 1) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
thiophene-2-propanoic acid; 



(±) methyl 2-[ [3-[2-[ [ [3-[ ( aminoiminomethy 1) amino] 
phenyl ] carbony 1 ] amino ] acetyl ] amino] -4- 
carboxybuty 1 ] thio ] benzoate ; 
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(±) methyl 3-[ [2-[ [ [3-[ (amin imin methyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
5- { ( 4-methy Ipheny 1 ) thio 1 pentan ate ; 

(±) methyl 3-[ [2-[ [ [3-[ (aminoiminomethyl)- 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 
4-[ [ (4-methy Ipheny 1) sulf onyl] amino )butanoate; 

3~[ [2-[[[3-[ (aminoiminomethyl) amino ]- 
phenyl ] carbony 1 J amino ] acetyl ] amino ] -4 - [ [ ( 4 - 
methy Ipheny 1 ) sulf onyl ] amino ] butanoic acid ; 

(±) 3-[ [2-[ [ [3-( (aminoiminomethyl) amino]* 
phenyl ] carbonyl ] amino] acetyl ] amino ] -5- [ ( 4- 
methy Ipheny 1 ) thio ] pentanoic acid ; 

(±) 3- [ [2-[ [ [3-[ { aminoiminomethyl) amino]- 
phenyl ] carbonyl ] amino) acetyl ] amino] -5- [ ( 4- 
methy Ipheny 1 ) sulf onyl ] pentanoic acid ; 

3 S- ( ( 2- [ 1 1 3- [ ( aminoiminomethyl ) amino ) phenyl ] - 
carbonyl ] amino ] acetyl ) amino ]-4- 
(phenylthio) butanoic acid; 

3R-[ [2-[ [ [3- [ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
4-pentynoic acid; 

ethyl 3R-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino] acetyl] amino] - 
4-pentynoate; 

2-[ [2S-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ]-2- 
(carboxymethyl) ethyl] sulf onyl] benzoic acid; 
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3S-[ [2-[ [ [3-[ (aminoiminomethyl) amino ]- 
phenyl ] carbony 1 ] amino } acetyl ] amino ] - 
4-pentyn ic acid; 

ethyl 3S-[ [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ) amino ] acetyl ] amino ] - 
4-pentynoate; 

2-[ [2S-[ [2-[ [[3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -2 - 
(carboxymethyl) ethyl] thio] benzoic acid; 

( ± ) ethyl 0- [ [ 2- [ [ [ 3 - [ ( aminoiminomethyl ) - 
amino ] phenyl ] car bony 1 ] methy lamino ] acetyl ] - 
amino ] -pyridine-3 -pr opanoate ; 

(± ) 0- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino ] phenyl ] 
carbony 1 ] me thy lamino ] acetyl ] amino ] pyridine- 
s-propanoic acid; 

(±)ethyl 0-[[2-[([3-[ (aminoiminomethyl) - 
amino ] phenyl ] car bony 1 ] amino ] - l-oxopropy 1 } - 
amino ] pyr idine-3 -pr opanoate ; 

( ±) 0- ( [ 2- [ [ [ 3- [ (aminoiminomethyl ) amino] - 
phenyl] carbonyl ] amino] -l-oxopropy 1 ] - 
amino] pyridine-3 -propanoic acid; 

(±) 0-[ (2-[ [ [3-[ (aminoiminomethyl) amino] -4- 
methy lphenyl ] carbonyl ] amino ] acetyl ] - 
amino] pyridine-3 -propanoic acid; 

(±) 0-[ [2-[ [ [3-[ [ (aminoiminomethyl) amino)- 
methy 1 ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] pyridine-3 -propanoic acid; 
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3S-[[2-[[[3-[ (aminoiminomethyl) amino] - 
phenyl] car b nyl]amin ] acetyl ]amin ]- 
4 -hydroxy butan ic acid; 

(±) /M[2-[[t3-( (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ) - 
amino] -2-hydroxybenzenepropanoic acid; 

(±) 0-[ [2-( [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -2 - 
hydroxy-5-methy Ibenzenepropanoic acid ; 

(±) 3-[ [2-( [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ]-4-[ (2- 
hydroxyethy 1) amino] -4-oxobutanoic acid ; 

2S-[ [2-[ [ [3-[ [aminoiminomethyl] amino] phenyl ]- 
carbony 1 ] amino ] acetyl ] amino ] -3 - 
car boxypr opy 1 2-aminobenzoate; 

(±) 0-[ [2-[ [ [ 3- [ (aminoiminomethyl) amino] phenyl] - 
carbony 1 ] amino ] acetyl ] amino ] -1 , 4- 
benzodioxin-6-propanoic acid; 

H~[2-[[[3-[( aminoiminomethyl ) amino ] phenyl ] - 
carbonyl]amino]acetyl]-0-alanine, ethyl ester; 

N-[2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] -0-alanine ; 

(±) ethyl 0-[ [2-[ [ [3- [ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
quinoline-3-propanoate ; 

0-( [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
quino line- 3 -propanoic acid; 
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**" [ 2- [ [ [ 3- ( [ [ (phenylmethyl) amin ] carbonyl ] - 
amino] phenyl ] car bony 1) amino ]ac tyl]- 
0-alanine, ethyl ester; 

3 * 1 1 2- [ [ [ 3- [ [ [ (phenylmethyl) amino] carbonyl] - 
amino ] phenyl ] carbonyl ] amino ) acetyl ] 
amino] propanoic acid; 

( ±) ethyl 0-[[2-[[[3-[[[ (phenylmethyl ) amino ] - 
carbonyl ] amino ] phenyl ] carbonyl ] amino] 
acetyl ] amino] pyridine- 3 -propanoate ; 

(±) 0-[ [2-[ [ [3-[( [ (phenylmethyl ) amino ] carbonyl ] - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] pyridine- 3 -propanoic acid; 

ethyl 0- [ [ 2- ( [ [ 3- ( [ (pheny lamino) carbonyl ] - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine-3-propanoate ; 

0-( [2-( [ [3-[ [ (pheny lamino) carbonyl] amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3- ( aminocar bony lamino) - 
phenyl ] carbonyl ] amino ] acetyl ] amino] - 
pyridine-3 -propanoate ; 

£-[ [2-[ [ [3-(aminocarbonylamino)phenyl]- 
carbonyl ] amino] acetyl ] amino)pyridine-3- 
propanoic acid; 

ethyl [2-[ [ [3-[ [ [ [ (4-methylphenyl) sulfonyl]- 
amino ] carbonyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino ] pyr idine-3-propanoate ; 
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0-[t2-[[[3-t[[[(4-methylphenyl)sulf nyljamin ] 
carbonyl] amino] phenyl ]carbonyl)amin ]ac tyl]- 
amino] pyridin -3 -propanoic acid; 

ethyl 0-[[2-[t[3-[ (aminothioxomethyl) - 
amino ] phenyl ] carbony 1 ] amino J acetyl ) - 
amino ] pyr idine-3 -propanoate ; 

0-[ [2-[ t [3-[ (aminothioxomethyl ) amino] phenyl] - 
carbony 1 ] amino] acetyl ) amino ] pyridine- 
s-propanoic acid; 

ethyl 0-[ [2-[ [ [3-[ ( aminothioxomethyl) amino ]- 
phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] benzenepr opanoate ; 

0- 1 C 2 - [ [ [ 3- [ ( aminothioxomethyl ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3- [ [ [ (pheny Imethy 1 ) amino ] - 
carbony 1 ] amino] phenyl ] carbony 1 ] amino) acetyl ] - 
amino ] benzenepr opanoate ; 

0-[ [2-[ [ [3-[ [ [ ( pheny Imethy 1) amino] carbonyl ]- 
amino] phenyl ] carbony 1 ] amino ] acetyl] - 
amino ] benzenepropanoic acid ; 

ethyl [2-[ [[3-[[[ (pheny Imethy 1) amino] - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino] acetyl ] - 
amino] -1 , 3-benzodioxole-5-propanoate ; 

&~l [2-[ [ [3-[ [ [ (pheny Imethyl) amino] carbonyl ]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
1, 3-benzodioxole-5-propanoic acid; 
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ethyl ^-[[2-[t[3-3-[[(phenylamino)carbonyl]- 
amino] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
1,3-benzodioxol -5-pr pan ate; 

fi-l [ [3-3-[ [ (phenylamino) carbonyl ] amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 1 , 3 - 
benzodioxole-5-propanoic acid; 

0- C t 2 - I C C 3- [ [ f [ (4- (aminosulf onyl) phenylmethyl ] - 
amino ] carbonyl ) amino ] phenyl ] carbonyl ] - 
amino ] acetyl ] amino ] pyridine- 
s-propanoic acid; 

£-[ [2-[ t [3-[ [ [ (3-pyridinylmethyl) amino] carbonyl ]- 
amino] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] pyridine- 3 -propanoic acid; 

0-[[2-[ [ [3-[ [ [ ( 2-carboxyethy 1 ) amino ] carbonyl ] - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine- 3 -propanoic acid ; 

0-[ t [3-[ [ [ (2-phenylethyl) amino) carbonyl] - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid; 

P-[ [2-t t [3-[ [ [ (1-naphthalenylmethyl) amino] carbonyl] 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

ethyl 0-C'[2-[[[3-t (aminoiminomethyl)amino]-4- 
chloropheny 1 ) carbonyl ] amino ] acetyl ] amino ] - 
benzenepropanoate ; 
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0~t t [3-[ (aminoiminomethyl)amin ]-4- 
chloropheny 1 ) car bony 1 ) amino ] acetyl J - 
amin ]benz n pr panoic acid; 

0-[ [2-[ C [5-[ (aminoiminomethyl) amino] -2-chlorophenyl]- 
carbony 1 ] amino ] acetyl ] amino ) benzenepropanoic acid; 

ethyl 0-[2-[[[3-[[amino(aminocarbonyl)- 
imino ] methyl ] amino ] phenyl ] carbony 1 ] - 
amino] acetyl] amino] -3 , 5- 
dichlor obenzenepropanoate ; 

0- t C 2- [ t [ 3- [ [amino (aminocar bony 1) imino] - 
methyl ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl] amino] -3 , 5-dichlorobenzene- 
propanoic acid; 

[ (dimethylamino) carbony 1] methyl 0- 
[[2-[ [ [3-[ ( amino iminomethyl ) amino] phenyl]* 
carbonyl] amino] acetyl] amino] -3 ,5- 
dichlorobenzenepropanoate ; 

1 , 1-dimethylethyl 3 , 5-dichloro-0- [[2-[[[3[[[( ethoxy- 
carbonyl) amino] [ (ethoxycarbony 1 ) imino ] methyl] amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] benzenepropanoate ; 

3 , 5-dichloro-0- [ [ 2- [ [ [ 3- [ [ [ ( ethoxycarbony 1) - 
amino] [ ( ethoxycarbony 1 ) imino] methyl ]- 
amino] -phenyl ] carbonyl ] amino } acetyl ] - 
amino] benzenepropanoic acid; 

ethyl £-[ [2-[ [ [3-[ (amino iminomethyl) amino] -4- 
chloropheny 1 ] carbonyl ] amino ] acetyl ] amino- 
3 , 5-dichlorobenzenepropanoate ; 
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0-[[2-[[[3-[(aminoiminom thyl)amin ]-4- 
chl roph nyl]carb ny 1] amino] acetyl] amino]- 
3,5-dichlor benzenepropanoic acid; 



ethyl 3S-[ [2-[ [ [3-[ [amino[ (aminocarbonyl) imino]< 
methyl ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] -4 -pentynoate ; 

3S-( [2- [ [ [3-[ [amino[ (aminocarbonyl) imino]- 
methy 1 ] amino ) phenyl ] carbony 1 ) amino ] - 
acetyl] amino] -4 -pentynoic acid; 



ethyl 3S-[[2-[[[3-[(aminoiminomethyl)- 
amino ] -4 -chloropheny 1 ] carbony 1 ] amino ] - 
acetyl ] amino] -4-pentynoate; 

3S-[ [2-[ [ [3-[ (aminoiminomethyl)amino]-4- 
chloropheny 1 ] carbony 1 ] amino ] acetyl ] - 
amino] -4 -pentynoic acid; 

(±) ethyl 0-[[2-[ [[3-[(aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino] acetyl ) amino] -3,4- 
dichlorobenzenepropanoate ; 

(±) 0-[[2-[[ [3-[ ( amino iminomethyl) amino] phenyl]- 
carbonyl ] amino] acetyl ] amino] -3,4- 
dichlorobenzenepropanoic acid; 

(±) ethyl /8-[[2-[[[3-[(aminoiminomethyl)amino]-5- 
( trif luoromethyl) carbonyl ] amino] acetyl] amino] - 
3 , 4 -dichlorobenz enepropanoate ; 

(±) jS^[[2-[ [ [3-[ (aminoiminomethyl)amino]-5- 
( trif luoromethyl ) phenyl ] carbonyl) amino] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoic acid ; 
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(±) ethyl 0-[[2-[[[3-[(aminoiminomethyl)amino]- 
phenyl] carbony l]amin ]ac tyl]amin ]-2,5- 
dimethylbenzenepropan ate; 

(±) 3-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbony 1 ) amino ] acetyl ] amino] -2 , 5- 
dimethylbenzenepropanoic acid; 

(±) ethyl 0-[ [2-[[[3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino] acetyl ] amino] -3- 
chlorobenzenepropanoate ; 

(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbony 1 ] amino ] acetyl ] amino ]-3- 
chlorobenzenepropanoic acid; 

(±) ethyl tf- [ [ 2- [ [ [ 3- [ ( aminoiminomethyl ) amino ] - 
phenyl ] carbony 1] amino] acetyl] amino] -3- 
bromobenzenepropanoate ; 

(±) 0- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 } amino ] acetyl ] amino] -3-* 
bromobenzenepropanoic acid; 

(1) ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ]-4- 
bromobenzenepr opanoate ; 

(±) &-1 [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ]-4- 
bromobenzehepropanoic acid; 

(i) ethyl 0-[ [2- Ct [3- [ (aminoiminomethyl) amino]- 
phenyl ] carbony 1] amino ] acetyl ] amino] -3 , 5- 
dimethy lbenzenepropanoate ; 
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(±) 3~[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amin ] acetyl ] amino ] -3 , 5- 
dimethylbenzen propan ic acid; 

(±) ethyl jJ-[ [2-[[[3-[ ( amino iminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dimethoxybenzenepropanoate ; 

(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl)amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dimethoxybenzenepropanoic acid; 

(±) (2 , 2 -dimethyl- 1-oxopropoxy) methyl 0- [ [ 2- [ [ [ 3- 
[ ( aminoiminomethy 1 ) amino ] phenyl ] carbony 1 ] amino ] - 
acetyl] amino] -3 , 5-dichlorobenzenepropanoate ; 

(±) ^C[2-[[[3-[[[(aminocarbonyl)imino)- 
methylamino) methyl ] amino] phenyl ] - 
carbonyl ] amino] acetyl ] amino] -3,5- 
dichlorobenzenepropanoic acid; 

(±) 0-[ [ [3-[ (aminothioxomethyl) amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ]-3,5- 
dichlorobenzenepropanoic acid; 

(±) 0-[[2-( [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 , 4 - 
dibromobenzenepropanoic acid; 

(±) &~l t2-[ [ [3-[ ( aminoiminomethy 1) amino] phenyl] - 
carbonyl] amino] acetyl ] amino] -3-ff luoro-5- 
( tr if luoromethyl) benzenepropanoic acid ; 

(±) /?-[ [2-[ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ]-3- 
bromo-5-f luorobenzenepropanoic acid ; 
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(±) 0-[[2-[[[3-[<aminoiminomethyl)amin ]- 
phenyl ] car bony 1 ] amino] acetyl ] amino] -3 , 5- 
dibromobenzen propanoic acid; 

(±) 0-[[2-[ [ [3-[ (aminoiminomethyl) amino]phenyl]- 
carbony 1 ] amino] acetyl ] amino] -3-bromo- 
5-methylbenzenepropanoic acid; 

(±) 0- [ [2- [ [ [ 3- [ (aminoiminomethyl) amino] -5- 
( tr if luor omethy 1 ) phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] -3 , 5-dibromobenzenepropanoic acid ; 

(±) 0-[[2-[ [[3-[ ( aminoiminomethyl ) amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] -3 -bromo-5- 
chlorobenzenepropanoic acid; 

(±) 0- [ [ 2- [ [ [ 3- ( (aminoiminomethyl) amino] -5- 
( tr if luor omethy 1 ) phenyl ] carbony 1 ] amino ] acetyl ] - 
amino]-3-bromo-5-chlorobenzenepropanoic acid; 

(± ) [ 2- [ 2- [ 2- ( 2 -hydr oxy ethoxy ) ethoxy ] ethoxy ]- 
ethyl] 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl] carbony 1 ] amino] acetyl ] amino] -3 , 5* 
dichlorobenzenepropanoate ; 

(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl)amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3- 
bromo-5-iodobenzenepropanoic acid; 

(±) /S-t[2-ttt3-[(aminoiminomethyl)amino]phenyl]- 
carbonyl ] amino ] acetyl ] amino ] -2 -hydroxy- 4- 
methoxy benz enepr opano ic acid ; 

(±) 0-[[2-[ [ [3-[ (aminoiminomethyl) amino] phenyl J - 
carbony 1 ] amino ] acetyl ] amino ] -5-hydroxy-4- 
methoxybenzofuran-6-propanoic acid; 
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(±) 0-( [2-[ [ [3-[ (aminoiminomethyl) amino ]ph nyl]- 
carbonyl] amino ]ac tyl] amino ]-9H-flu rene- 
2-pr pan ic acid; 

ethyl (±) fi- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -9H-f luorene- 

2 -pr opanoat e ; 

(±) /S-[ [2-[[ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] -3 , 5-dichloro- 
2 -hydroxy benz enepr opano i c acid; 

(±) 0-[ [2-[( [3-[ (aminoiminomethyl) amino] phenyl] - 
carbonyl ] amino ] acetyl ] amino] -2-hydroxy-5- 
nitrobenzenepropanoic acid; 

(±) 0- [[2-[[[ 3- [(aminoiminomethyl) amino) - 
phenyl ] carbonyl ] amino] acetyl ] amino) -3,5- 
dibromo-2-hydroxybenzenepropanoic acid; 

ethyl(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino]- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino )-3,5- 
dibromo-2-hydroxybenzenepropanoate ; 

(±) /?-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -5- 
br omo- 2 -hydroxy ben z enepr opano i c acid; 

ethyl (±) 0-[ [2-[[[3«t (aminoiminomethyl) amino] - 
phenyl ] car bony 1 ] amino ] acetyl ] amino ] -5- 
bromo-2-hydroxybenzenepropanoate ; 

(±) /J-[[2-[([3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
eye lohexanepr opano ic acid; 



- 907 - 



ethyl (±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
cycl h xan propanoate; 

ethyl (±) 0-[ [2-[[ [3- [ (aminoiminomethyl) - 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 
3 , 5-dichloro-2-hydroxybenzenepropanoate; 

(±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino) - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -5- 
chloro-2-hydroxybenzenepropanoic acid; 

(±) j8-[ [2-[ t [3-C (aminoiminomethyl) amino) phenyl] - 
carbony 1 ] amino ] acetyl ] amino ] -3-bromo-5- 
chloro-2-hydroxybenzenepropanoic acid ; 

(±) 5-amino-0-[ [2-C [ [3-[ (aminoiminomethyl)- 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 
2-hydroxybenzenepropanoic acid; 

(±) 0- [ [ 2- [ [ [ 3- ( (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
5-bromopyridine- 3 -propanoic acid; 

ethyl (±) 0-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
5-br omopyr idine-3 -propanoate ; 

3 , 5-dichloro-0- [ [ 2- [ [ [ 3- [ [ [ ( ethoxycarbonyl) amino] 
thioxomethy 1 ] amino ] phenyl ] car bony 1 ] amino ] - 
acetyl] amino] benzenepropanoic acid; 

3,5-dichloro-0-[ [2-[ [ [3-[ [ [ (ethoxycarbonyl) amino] 
iminomethy 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino ] benzenepropanoic acid ; 
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0-[[2-[[[3-[(amin imin methyl) amino] phenyl ]- 
carbony 1 ) amin ] acetyl ] amino ] [ 1 , 1 ' - 
biphenyl]-3-pr panoic acid; 

1, 1-dimethylethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino ) phenyl ) carbony 1 ] amino ] acetyl ] amino ] [ 1 , 1 ' - 
bipheny 1 ] -3-propanoate ; 

£-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl] car bony 1 ] - 
amino]acetyl]amino] [pyrimidine-5-propanoic acid; 

1, 1-dimethylethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ) carbony 1 ] amino ] acetyl ] amino ] - 
[pyrimidine-5-propanoate ; 

0-[ [2-[ [ [3-[ ( amino iminonethyl) amino] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino J -3 -methylthiophene- 2 -propanoic acid ; 

1 , 1-dimethylethyl 0- 1 E 2- [ [ [ 3- [ ( aminoiminomethyl ) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ]-3- 
methylthiophene-2-propanoate ; 

(±) 0-[[2-[[(3-[ (aminoiminomethyl) amino ]phenyl]- 
carbony 1 ] amino] acetyl ) amino] -3- (methylthio) - 
benzenepropanoic acid; 

1 , 1-dimethylethyl (±) 0-[[2-[[ [3- [ (aminoiminomethyl) - 
amino ] phenyl ] car bony 1 ] amino ] acety 1 ] amino ] - 
3- (methylthio) benzenepropanoate ; 

(±) £-[ [2-[ ( [3-[ (aminoiminomethyl) amino) - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -6- 
methy lpyr idine-2 -propanoic acid ; 

0-t (2-[ [ (3- [ (aminoiminomethyl) amino ] phenyl] - 
carbonyl] amino) acetyl ] amino] -3- (methylsulf onyl) - 
benzenepr panoic acid; 
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0- [ [ 2- [ [ [ 3- [ ( aminoiminomethyl ) amino ] phenyl ] ■ 
carbonyl]amin ] acetyl] amino] -3,5- 
diethoxybenzenepropan ic acid; 



ethyl 0- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] -car bony 1 ] amino ] acetyl ] amino ]-3,5- 
diethoxybenzenepropanoate ; 

C2-[[ [3-[ (aminoiminomethyl) amino] phenyl] - 
car bony 1 ] amino ] acetyl ] amino] -4- 
bromothiophene-2-propanoic acid; 

ethyl 0-[ [2-[ [ [3- [ (aminoiminomethyl) amino] phenyl ]■ 
carbonyl ] amino ] acetyl ] amino] -4- 
bromothiophene-2-propanoate ; 

0-[ [2-[ [ [3-[ ( aminoiminomethyl) amino] phenyl- 
carbonyl ] amino] acetyl ] amino] -5-chlorothiophene- 

2 - propanoic acid; 

ethyl 0- [ [2- [ [ [ 3- [ (aminoiminomethyl) amino] phenyl- 
carbonyl ] amino ] acetyl ] amino] -5-chlorothiophene- 

2- propanoate ; 

0~[[2-[[[3-[ (aminoiminomethyl) amino ] phenyl] - 
carbonyl ] amino ] acetyl ] amino ] -lH-pyrazole- 

3 - propanoic acid; 

ethyl 0- ( [ 2- ( [ [ 3- [ (aminoiminomethyl) amino] phenyl ] 
carbonyl } amino ] acetyl ] amino ] -IH-pyrazole- 

3- propanoate; 



£• t [ 2- [ ( [ 3 - [ ( aminoiminomethyl ) amino ] phenyl ] - 
carbonyl ] amino ] acetyl ] amino] -5-methylthiophene- 
2 -propanoic acid; 
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ethyl 0-[[2-([[3-[(amin iminomethyl) amino] phenyl ]- 
carbony 1 ] amino ] acetyl ] amino ] -5-methy lthiophen - 

2-propan ate; 

0-[ C2-[ [ [3-[ (aminoiminomethyl) amino ] phenyl]- 
carbony 1 ] amino) acetyl ] amino ] -2 , 3 , 5-tr ichloro- 
benzenepropanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3- [ (aminoiminomethyl ) amino ] phenyl ] - 
carbony 1 ) amino] acetyl ] amino ] -2 , 3 , 5-trichloro- 
benzenepropanoate ; 

0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbony 1 ) amino ] acetyl ] amino] -2 (carboxymethoxy ) - 
benzenepropanoic acid; 

ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino ] phenyl ]- 
car bony 1] amino] acetyl] amino] -2 (carboxymethoxy) - 
benzenepropanoate ; 

0- [ [ 2 - [ [ [ 3 - [ ( aminoiminomethyl ) amino] - 
phenyl] carbony 1 ) amino] acetyl ) amino) -4-methoxy-i , 3 - 
benzodioxole-6-propanoic acid; 

ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl] amino ] acetyl] amino] -4 -methoxy-1 , 3- 
benzodioxole-6-propanoate ; 

0 • C [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] phenyl ] - 
carbony 1 ] amino] acetyl ] amino] -5-bromo- 
2-methoxybenzenepropanoic acid; 



ethyl 0-[ [2-[ [ [3-[ (aminoiminomethyl) amino ] phenyl ]- 
carbony 1 ] amino ) acetyl ] amino ] -5-bromo- 
2-methoxybenzenepropanoate; 
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£-[[2-[ t[3-[ (amin imin methyl) amino ]- 
phenyl] car bony 1 ] amino] acetyl ] amino ] -6-chl ro- 
1 , 3 -benzodioxole-5 -propanoic acid ; 

ethyl 0-[ [2-([[3-( ( amino iminomethyl) amino]- 
phenyl] car bony 1] amino] acetyl ] amino] -6-chloro- 
1, 3-benzodioxole-5-propanoate; 

£-[[2-[ [[3-[ ( aminoiminomethyl) amino] - 
phenyl ] car bony 1 ] amino] acetyl ] amino] - 
benzofuran- 2 -propanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benz of uran-2 -pr opanoate ; 

8- 1 [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3- 
(carboxymethoxy)benzenepropanoic acid; 

ethyl 0-[ [2-£ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3- 
( car boxymethoxy ) benzenepropanoate ; 

3-[[2-[ [[3-[ (aminoiminomethyl) amino ] phenyl] - 
carbony 1] amino] acetyl] amino] -4,4,4- 
trifluorobutanoic acid; 

ethyl 3-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbony 1 ] amino] acetyl ] amino] -4,4,4- 
tr if luorobut anoate ; 



(±) 0-[ [2-( [[3-[ (aminoiminomethyl) amino ] phenyl ]- 
carbonyl ] amino] acetyl ] amino] -3-bromo-4 , 5- 
dimethoxybenzenepropanoic acid ; 
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ethyl(±) /M[2-[[[3-[(aminoimin m thy 1 ) amino ] phenyl ] ■ 
car bony 1 ) amin ] acetyl ] amino ] -3 -bromo-4 , 5- 
dimeth xybenzenepr pan ate; 

3- 1 C 2- [ [ [3- [ (aminoiminomethyl) amino J phenyl ] - 
car bony 1 ] amino ) acetyl ] amino ] -4- 
methylpentanoic acid; 



ethyl 3-[ [2-[ [ [3-[ (aminoiminomethyl) amino ] phenyl ]- 
carbonyl ] amino] acetyl ] amino] -4- 
methy Ipentanoate ; 

3 *t [2-[[ [3-[ (aminoiminomethyl) amino] phenyl ]- 
phenyl ) carbonyl ] amino ] acetyl ] amino ] - 
pentanoic acid; 

ethyl 3-[ [2-[[ (3-[ (aminoiminomethyl) amino]phenyl]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pentanoate ; 

£-[ [2-[ [ [3-[ (aminoiminomethyl) amino ]- 
phenyl ) carbonyl ] amino ] acetyl ] amino ] - 
5-bromo-3-chloro-2-hydroxy benzene- 
propanoic acid; 

0- [ 1 2- [ [ [ 3- [ [ [ (4-pyridiny lmethy 1 ) amino] - 
car bony 1 ] amino ] pheny 1 ] carbonyl ] amino ] - 
acetyl ] amino ] pyr idine-3 -propanoic acid ; 

ethyl /3-[ [2-[[ [3-[[[ (4-pyridiny lmethyl) amino] - 
carbonyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino ] pyr idine-3 -propanoate ; 

3,5-dichloro-0-[ [2-[ [ [3-[ ( [ (4-pyridiny lmethyl) - 
amino] carbonyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino ] benzenepr opanoic acid ; 
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ethyl 3 r 5-dichloro-^-[[2-[[t3*[[[(4-pyridinylm thyl)- 
amino ] car bony 1 ] amino ) phenyl ] car bony 1 ) amino ] - 
acety 1 } amino ] benz enepr panoa t e ; 

0-t [2-[ [ [3-t [ [ (2-pyridinylmethyl)amino]carbonyl]- 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ) - 
pyridine-3 -propanoic acid; 

ethyl 0-[ [2-[ [ [3-[ [ ( (2-pyridinylmethyl)amino]carbonyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino] - 
pyridine- 3 -pr opanoate ; 



3 , 5-dichloro-0-[ (2-[ [ [3-[ [ [ (phenylmethyl) amino]- 
carbony 1 ] amino] phenyl ] car bony 1 ] amino] - 
acetyl ] amino ] benzenepropanoic acid ; 

ethyl 3 , 5-dichloro-j3- [[2-[[[3-[[[ (phenylmethyl) amino ] - 
carbony 1 ] amino] phenyl ] car bony 1 ] amino ] - 
acetyl] amino] benz enepr opanoate ; 

3-chloro-0- [ 1 2- [ [ ( 3 - [ [ t (phenylmethyl) amino] - 
carbony 1 ] amino] phenyl ] carbony 1 ] amino ] - 
acetyl] amino] benzenepropanoic acid; 



ethyl 3-chloro-/3-[ [2-[[[3-[[[ (phenylmethyl) - 
amino] carbony 1] amino] phenyl] car bony 1] amino] - 
acetyl] amino] benz enepr opanoate ; 

0- C C 2- 1 [ C 3- [ [ [ ( l-pheny lethy 1) amino ] carbony 1 ] - 
amino ] phenyl ] carbony 1 ] amino ] acetyl } - 
amino] pyridine-3 -propanoic acid ; 



ethyl 0- ( [ 2 - [ [ [ 3- [ [ [ ( l-pheny lethy 1 ) amino ] carbony 1 ] - 
amino ] pheny 1 ] car bony 1 ] amino ] acety 1 ] - 
amino ] pyridine-3 -pr opanoate ; 
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0-[ [2-[ t [3-[ [ [ [ ( lH-benzimidazo 1-2 -yl) -methyl) amino ]- 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino]-3,5-dichl r benzenepr panoic acid; 

ethyl 0-[ [2-[ [ [3-[ [ [ [ (lH-benzimidazol-2-yl) -methyl) - 
amino] car bony 1] amino] phenyl] carbony 1) amino] - 
acetyl ] amino] -3 , 5-dichlorobenzenepropanoate ; 

fi- 1 1 2- C [ [ 3- [ [ [ [ ( 3 , 5-dichlorophenyl) methyl ] - 
amino ] carbony 1 ) amino ] phenyl ] carbony 1 ] - 
amino] acetyl ] amino] pyridine-3- 
propanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3- [ [ [ [ ( 3 , 5-dichlorophenyl) methyl ] - 
amino ] carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl]amino]pyridine-3-propanoate ; 

3-[[2-[[[3-[[[[<3 r 5-dichlorophenyl) methyl] - 
amino] carbony 1 ] amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] butanoic acid ; 

ethyl 3-[[2-tt[3-[[[[(3, 5-dichlorophenyl ) methyl ] - 
amino ] car bony 1 ] amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] butanoate ; 

0~[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl] - 
carbonyl ] amino] acetyl ] amino] -3 , 5-bia ( 1 -methyl - 
ethoxy)benzenepropanoic acid; 

ethyl tf-[[2-[[[3-[(aminoiminomethyl)amino)phenyl]- 
carbonyl ] amino] acetyl ] amino ] -3 , 5-bis ( l-methy 1- 
ethoxy ) benz enepr opanoa t e ; 



^•[[2-[ [[3-[ (aminoiminomethyl) amino ] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] -3 , 5-dibromo-4 - 
hydroxybenzenepropanoic acid; 
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ethyl 0-[ [2-[ [ [3-[ (amin iminom thyl ) amino] phenyl ] - 
carbonyl]amin ] acetyl] amino] -3, 5-dibr mo-4- 
hydr xyb nzenepropanoate; 

"£•[ [2-[ I [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbony 1 ] amino ] acetyl ] amino ] -3 , 5-dichloro-4- 
hydroxybenzenepropanoic acid; 

0- [ [ 2- [ [ [ 3 - [ ( amino iminome thy 1 ) amino ] phenyl ] - 
carbony 1] amino] acetyl] amino] -3, 5-dichloro-4- 
hydroxybenzenepropanoate ; 

&-[ [2-[ [ [5-( (aminoiminomethyl) amino] -2- 
hydroxypheny 1 ] carbony 1 ] amino ] acetyl ] amino ] * 
-3,5-dichlorobenzenepropanoic acid; 

ethyl 0- [ [ 2- [ [ [ 5- [ ( amino iminomethyl) amino] -2- 
hydroxypheny 1 ] carbony 1 ] amino ] acetyl ] amino] - 
3 , 5-dichlorobenzenepropanoate; 

0- [ [ 2- [ C [ 3 " [ t (phenoxyamino) carbony 1] amino] - 
phenyl ] carbony 1 ] amino ] acety 1 ] amino ] - 
pyridine-3 -propanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3- [ [ (phenoxyamino) carbony 1 ] amino] - 
phenyl ] carbony 1] amino] acetyl] amino] - 
pyridine-3 -propanoate ; 

0-[ [2-[ [ [3-[ [ [ (phenylamino) amino] carbonyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid; 

ethyl 0-[ [2-[ [ [3-[ [ t (phenylamino) aminojcarbonyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoate ; 
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3-[ [2-[ [ [3-[ (aminoiminom thy 1) amino] phenyl ] - 
car bony 1 ] amino J acetyl ] amin ]-5-[ (3,5- 
dichl roph nyl)amin ]-5- x pentanoic acid; 

ethyl 3-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl] - 
car bony 1] amino] acetyl] amino] -5- [ (3,5- 
dichlorophenyl) amino] -5-oxopentanoate ; 

/5-[[2-[ [ [3-[ ( aminoiminomethyl ) amino ] -5 -car boxy - 
phenyl ] carbony 1 ] amino ) acetyl ] amino ] pyridine- 
s-propanoic acid; 

ethyl [2-[ [ [3-[ (aminoiminomethyl) amino] -5-carboxy- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine- 3 -propanoate ; 

0-[ [2-[ [ [3- [ (aminoiminomethyl) amino] -5-carboxy- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino ) -3 , 5- 
dichlorobenzenepropanoic acid; 

ethyl 0- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino) -5-carboxy- 
phenyl] carbonyl ] amino ] acetyl ] amino ]-3,5- 
dichlorobenzenepropanoate ; 

0- [ [ 2- [ [ [ 3 , 5-bis [ ( aminoiminomethyl) amino ] phenyl ] - 
carbonyl ] amino] acetyl ] amino ] -3 , 5-dichloro- 
benzenepropanoic acid; 

ethyl 0-[ [2-[ [ [3,5-bis[ ( aminoiminomethyl) amino ] - 
phenyl] carbonyl] amino] acetyl] amino] -3 , 5-dichloro- 
benzenepropanoate ; 

£~[[2-[ [[3-[ (aminoiminomethyl) amino] -5- 
( tr if luoroacety 1 ) amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino) -3 , 5-dichlorobenzenepropanoic acid ; 



WO 97/08145 



PCT/US96/13500 



- 917 - 

ethyl /3-[t2-[[[3-[(aminoioinomethyl)amino]-5- 
(triflu roac tyl)amin ] phenyl] car bony 1] amino] acetyl ]- 
amino]-3 ,5-dichlorobenz nepr pan ate; 

0-[ [2-[ [ [ 3- (acetylamino) -5-( (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ) amino ] acetyl ] amino ] - 
3 , 5-dichlorobenzenepropanoic acid; 

ethyl j8-[ [2-[ [ [3- (acetylamino) -5- [ (aminoiminomethyl) - 
amino] phenyl ] carbony 1 ] amino] acetyl ] amino] - 
3 , 5-dichlorobenzenepropanoate ; 

(±) 3,5-dichloro-0-[[2-(t£3- 
[ [ (methylamino) (methylimino) methyl] amino] - 
phenyl ) carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

(±) 3,5-dichloro-/5-[[2-[[[3- 
[ [ (ethylamino) (methylimino) methyl] amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

(±) 3,5-dichloro-0-[[2-[£[3-[[[(l- 
methylethy 1) amino] (methylimino) methyl] amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

(±) 0-[ [2-[[[3-[[ (ethylamino)- 
(methylimino) methyl ] amino ] phenyl ] carbony 1 ] - 
amino] acetyl ] amino] -4-f luorobenzene- 
propanoic acid; 

(±) 4-fluoro-0-[[2-[[[3-[[[(4- 
pyridinylmethyl) amino] (methylimino) methyl )- 
amino ] phenyl ] car bony 1 ] amino ] acety 1 ] amino ] - 
benzenepropanoic acid; 
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&-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl)- 
carbony 1 ] amino ] acetyl ] amino ] -4 - 
fluorobenzenepropan ic acid; 

(±) 0-[[2-[[[3-[ (amino iminomethyl) amino]- 
phenyl ] carbony 1 ] amino ) acetyl ] amino ] - 
lH-imidazole-2 -propanoic acid; 

(±) [2-[ [ [3-[ (aminoiminomethyl)amino]phenyl]- 
carbony 1 ] amino ] acetyl ] amino] -2,3,4,6- 
tetrafluorobenzenepropanoic acid; 

0- [ 1 2- [ [ [ 3- [ (aminoiminomethyl) - 
amino ] phenyl ] car bony 1 ) amino ] acetyl ] amino ] - 
-5-bromothiophene-2 -propanoic acid; 

0-[[2-[[[3-[ ( aminoiminomethyl) - 
amino } phenyl ] carbony 1 ] amino ] acetyl ] amino ] -2 - 
mercaptobenzenepropanoic acid; 

(±) 0-[2-([[3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -5- 
chloro-2-mercaptobenzenepropanoic acid; 

phenylmethyl [2-[ [ [3-[ [ (cyanoimino) phenylmethy 1- 
amino) methyl] amino] phenyl] car bony 1 ] amino] - 
acetyl ] amino ] benzenepr opanoate ; 

phenylmethyl 0-( [2- [[ [3- [[ (cyanoimino) - 
methylamino) methyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino ] benzenepr opanoate ; 

phenylmethyl 0- [ [ 2- [ [ [ 3- [ [ (cyanoimino) - 
(amino) methyl ] amino] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] benzenepr opanoate ; 
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0-[ [2-[ [ [3-[ [ (cyanoimino) (ethylamino) methyl]- 
amino ] phenyl ] car bony 1 ] amino ] acetyl ) amino ] - 
benzenepropan ate; 

0- [ [2- [ [ [ 3- [ t (cyanoimino) [ (phenylmethyl) - 

amino ) methyl ] amino ] phenyl ] car bony 1 } - 
amino] acetyl ] amino] benzenepropanoic acid ; 

0- [ [ 2- [ [ [ 3- [ [ (cyanoimino) (methylamino) - 
methyl ] amino ] phenyl ] car bony 1 ] amino] acetyl ] - 
amino] benzenepropanoic acid; 

£-[[2-[[[3-[[ amino ( cyanoimino) methyl ] amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

0-[[2-([[3-[[ (cyanoimino) (ethylamino) - - 
methyl ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] benzenepropanoic acid ; 

ethyl 3S-[ [2-[ [[ 3- [[ (cyanoimino) - 
(methylamino) methyl ] amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] -4 -pentynoate ; 

3S-[ [2-[ [ [3-[ [ (cyanoimino) (methylamino) - 
methyl ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino]-4-pentynoic acid; 

ethyl 0-[ [2-[ [ [3-[ [ (cyanoimino) [2-pyridinylmethyl) - 
amino ] methyl ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino ] benzenepropanoate ; 



0- 1 [2-[ [ [3- [ [ (cyanoimino) [2-pyridinylmethyl) - 
amino ] methyl ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl] amino] benzenepropanoic acid; 
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ethyl j8-[[2-[[[3-[[(cyanoimin )[3- 
pyridinylmethyl)amin ]methyl]amin ]phenyl]- 
carbony 1 ] amino ] ac ty 1 ] amino ] benzenepr opanoate ; 

0-[ [2-[ t [3-[ [ (cyanoimino) [3-pyridinylmethyl)- 
amino ] methyl ) amino] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino ) benz enepropanoic acid ; 

ethyl 3S-[ [2-£ [ [3-[ [ [ [ (4-(aminosulf onyl) - 
phenylmethyl] amino] (cyanoiaino) methyl ) - 
amino] phenyl] carbony 1] amino] acetyl] - 
amino ] -4-pentynoate ; 

3S-[ [2-[ [ [3-[ [ [ [ (4- (aminosulfonyl) phenylmethyl ]- 
amino ] ( cyanoimino ) methyl ] amino ] pheny 1 ] carbony 1 ] - 
amino] acetyl] amino] -4 -pentynoic acid; 

ethyl ft- [ [ 2- [ [ [ 3- [ [ amino ( cyanoimino) methyl ] amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ]-3,5- 
dichlorobenzenepropanoate ; 

0-[[2-[[[3-[£ amino ( cyanoimino ) methyl ] amino ] phenyl ] - 
carbonyl ] amino] acetyl ] amino] -3 , 5- 
dichlorobenzenepropanoic acid; 

(±) ethyl 3, 5-dichloro-/J-[[ 2-[[[ 3- [(cyanoimino) - 
(methylamino) methyl ] amino ) phenyl ] carbonyl ] - 
amino ] acetyl ] amino ] benz enepropanoate ; 

(±) 3,5-dichloro-0-[ [2-[ [ [3-[ (cyanoimino) (methylamino) 
methyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] * 
amino] benzenepropanoic acid; 

ethyl 3 - [ [ 2- [ [ [ 3- [ [ amino ( cyanoimino ) methyl ] amino ] - 
phenyl ] carbonyl ] amino ] acetyl ] amino } -4-pentynoate ; 
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(±) ethyl 0-([2-[ [[3-[ (4,5-dihydr -lH-imidaz 1- 
2 -y 1 ) amino ) phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] pyr idine-3 -pr opanoate ; 

(±)/3-[[2-[[[3-t(4,5-dihydro-lH-imidazol-2-yl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] * 
pyr idine-3 -propanoic acid; 

(±) ethyl 0-[[2-[ [[3-[ (4,5-dihydro-lH-imidazol- 
2-yl) amino] phenyl ] carbonyl ] amino] acetyl ] amino] - 
-3 , 5-bis ( trif luoromethyl) benzenepropanoate ; 

(±) 0-[ [2-t t [3-[ (4 , 5-dihydro-lH-imidazol-2-yl) - 
amino] phenyl ] carbonyl ] amino ] acetyl ] amino J -3, 5- 
bis (trif luoromethyl) benzenepropanoic acid ; 

(±) ethyl 0- [ [ 2- [ [ [ 3- [ ( 4 , 5-dihydro-lH-imidazol- 
2 -y 1 ) amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoate ; 

(±) 0-[[2-[ [ [3-[ (4 , 5-dihydro-lH-imidazol-2-yl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
3,5-dichlorobenzenepropanoic acid; 

(±) ethyl 3,5-dichloro-0-[[2-[[[3-[(l,4,5,6- 
t etrahydropyr imidin-2 -y 1 ) amino ] phenyl] carbonyl ] - 
amino] acetyl ] amino] benzenepropanoate ; 
( ±) 3 , 5-dichloro-0- [[2-[[£3-[(l,4,5,6- 
tetr ahydr opyr imidin-2 -y 1 ) amino ] phenyl ] - 
carbonyl ] amino] acetyl ] amino] - 
benzenepropanoic acid; 

(±) 3,5-dibromo-0-[ [2-[[ [3-1(1,4,5, 6- 
tetrahydropyr imidin-2-y 1) amino ] phenyl ] carbonyl ] - 
amino ] acetyl ] amino ] benz enepropanoic acid ; 
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(±) 3-brom -5-chloro-0-[[2-[[[3-[ (1,4,5,6- 
tetrahydr pyrimidin-2-yl) amino] phenyl J - 
carbony 1 ] amino ] acetyl ] amino] - 
benz nepr pan ic acid; 

(±) [2-[2-[2-(2-hydroxyethoxy)~ 
ethoxy ] ethoxy ) ethyl ] 3 , 5-dichloro-0- [ [ 2 - [ [ [ 3 - 
[(1,4,5, 6 - tetr ahydr opyr imidin- 2 -y 1 ) amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] benzenepropanoate ; 

(±) [ 2 - [ 2 - ( 2 -hydroxy ethoxy ) - 
ethoxy ] ethoxy ) ethyl ] 3 , 5-dichloro-jS- [ [ 2 - [ [ [ 3 - 
[(1,4,5, 6-tetrahydropyrimidin-2-yl ) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoate ; 

(±) 3 -bromo- 5 -chloro- 2 -hydroxy-0- 
[[2-[([3-[(l,4,5, 6-tetrahydropyrimidin-2-y 1) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

ethyl (±) 3-bromo-5-chloro-2-hydroxy-/3- 
[ [2-[ [[3-[ (1,4,5, 6-tetrahydropyrimidin-2-yl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoate ; 

(±) 3 , 5-dichloro-2-hydroxy-0- [ [ 2- 
[[[3-[(l#4#5, 6-tetrahydropyrimidin-2-y 1) - 
amino ] phenyl ] carbony i ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

(±) 3 r 5-dichloro-0- [ [ 2- [ [ [ 3- [ (4 , 5-dihydro- 
lH-pyrrol idin-2 -y 1 ) amino ] phenyl ) carbony 1 ] amino] - 
amino ] acetyl ] amino } -2 -hydroxybenzenepropanoic acid 
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(±) 3-br mo-5-chloro-/3-[ [2-[ [ [3-[ (4, 5-dihydro- 
lH-pyrr lidin-2-yl)amin ] phenyl] carbony! ]amin ]- 
acetyl] amino] -2 -hydroxy benzen pr panoic acid; 

0-[ [2-[ [ C3-[ [5-phenyl-lH-imidazol-2-yl)- 
amino ] phenyl ] car bony 1 ] amino] acetyl ] amino] - 
pyridine-3-propanoic acid; 

ethyl 0-( [2-[[ [3-[ (5-phenyl-lH-imidazol-2-yl) - 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 
pyridine- 3 -propanoate ; 

(±) ethyl 3,5-dichloro-0-[[2-[[[3- 
[ ( 1 , 4 , 5 , 6-tetrahydro-5 , 5-dimethylpyrimidin-2-yl) - 
amino] phenyl] car bony 1 ] amino] acetyl ] amino} - 
benzenepropanoate ; 

( ±) 3 , 5-dichloro-/3- [ [ 2- [ [ [ 3- [ ( 1 , 4 , 5 , 6-tetrahydro-5 , 5- 
dimethy lpyr imidin-2-y 1) amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] benzenepropanoic acid ; 

ethyl (±) 3,5-dichloro-2-hydroxy-0-[ [2-[ [ [3- 
[(1,4,5, 6-tetrahydro-5 , 5-dimethylpyrimidin-2-yl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoate; 

( ±) 3-bromo-5-dichloro-2-hydroxy- 
0-t[2-([[3-[(l,4,5, 6-tetrahydro-5 , 5- 
dimethylpyrimidin-2-yl) amino] phenyl] - 
car bony 1 ] amino ] acetyl ] amino ] benzene- 
propanoic acid; 

ethyl (±) 3-bromo-5-dichloro-2-hydroxy-^-[ [2-[ [ [3- 
[(1,4,5, 6-tetrahydro-5 , 5-dimethy lpyr imidin-2- 
y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] benzenepropanoate ; 
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(±) ethyl 0-[[2-[ [[3-[ (3,4,5, 6-tetrahydro-2H-azepin- 
7-y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amin ]pyridine-3-propanoate; 



(±) iff— C [2-[[ [3-[ (3,4, 5,6-tetrahydro-2H-azepin- 
7-y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl J - 
amino] pyr idine-3 -propanoic acid; 

( ±) ethyl 0- [ [ 2- [ [ [ 3- [ < 3 , 4 , 5 , 6-tetrahydro-2H-azepin-7- 
y 1 ) amino ] phenyl ] carbony 1 J amino ] acetyl ] amino ] - 
1, 3-benzodioxole-5-propanoate ; 

(±) 0-[ [2- [ [ [ 3-[ (3 , 4 , 5 , 6-tetrahydro-2H-azepin-7- 
y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
l,3-benzodioxole-5-propanoic acid; 

(±) £-[ [2-[ [ [ 3-[ (3 , 4 , 5 , 6-tetrahydro-2H-azepin-7- 
y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

(±) ethyl 0-[[2-[[[3-[(3,4-dihydro-2H-pyrrol-5- 
y 1 ) amino ] phenyl ] car bony 1 ] amino ] acetyl ) - 
amino ) pyr idine-3-propanoate ; 

0- C 1 2- 1 C C 3- [ ( 3 , 4-dihydro-2H-pyrrol-5-yl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyr idine-3 -propanoic acid; 

(±) ethyl jj- [ [ 2- [ [ [4-chloro-3-[ (3,4,5, 6-tetrahydro- 
2H-azepin-7-yl) amino]phenyl] carbonyl] amino] - 
acetyl ] amino ] pyridine- 3 -propanoa te ; 

(±) /?-[ [2-[ [ £4-chloro-3-[ (3,4,5, 6-tetrahydro-2H- 
azepin-7-yl) amino] phenyl ] carbonyl ] amino] - 
acetyl ] amino ] pyr idine-3 -propanoic acid ; 
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(±) j8-[[2-[[[3,5-bis( (3,4,5,6-tetrahydro-2H-az pin- 
7-yl) amino ]ph nyl]carbonyl]amin ]ac tyl]- 
amino ]pyridine-3 -propanoic acid; 

0S- [ [ 2- [ [ [ 3 - [ ( 3 , 4 , 5 , 6-tetrahydro-2H-azepin-7- 
y 1 ) amino ] phenyl ] carbony 1 ] amino J acetyl ] - 
amino ] -4-pentynoic acid ; 

(±) ethyl i8-t[2-[[[3-[(3,4,5 # 6-tetrahydro-2H-azepin- 
7 -y 1 ) amino J phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
3 , 5-dichlorobenzenepropanoate; 

(±) 0- [ [ 2- [ [ [ 3- [ ( 3 , 4 , 5 , 6-tetrahydro-2H-azepin- 
-7 -yl ) amino ] phenyl ] car bony 1 ) amino ] acety 1 ] - 
amino] -3 , 5-dichlorobenzenepropanoic acid ; 

(±) ethyl 0-[[2-[[[3-[(3,4^ihydro-2H-pyrrol- 
5-y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoate ; 

(±) 0-[[2-[t[3-£(3,4 -dihydro-2H-pyrrol-5-yl ) - 
amino ] phenyl ] carbony 1 ] amino ) acetyl ] amino ] - 
3 , 5-dichlorobenzenepropanoic acid ; 

(±) ethyl 3,5-dichloro-0-[[2-[[[3- 
[(2,3,4, 5-tetrahydropyridin-6-yl) amino ] phenyl] - 
carbony 1 ] amino ] acetyl ] amino ] benz enepr opanoate ; 

(±) 3, 5-dichloro-0-[[2-[[t3-[ (2,3,4,5- 
tetrahydropyr idin-6-y 1 ) amino ] phenyl ] carbony 1 ] - 
amino] acetyl ] amino ] benz enepr opanoic acid ; 

(±) 3 , 5-dichloro-2-hydroxy-£- [ [ 2- 
C [ [3-[ (3 , 4 , 5 , 6-tetrahydro-2H-azepin-7-yl) - 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 
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ethyl(±) 3 , 5-dichloro-2-hydroxy-/3-[ [2- 
[[[3-[(3,4,5, 6-tetrahydro-2H-azepin-7-yl ) - 
amin ] phenyl ] carbony 1 ] amin ] acetyl] amino ]- 
benzenepropanoate ; 

(±) ethyl 0-[[2-[[{3-[(iminophenylmethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] pyridine- 3 -propanoate ; 

0S- [ [ 2- [ [ [ 3^ [ [ imino ( 1-pyrrolidinyl) methyl ] - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino]-4-pentynoic acid; 

(±) 0-C [2-[ [ [3-[ (iminophenylmethyl] amino ]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine- 3 -propanoic acid; 

3 , 5-dichloro-0- [ [ 2- [ [ [ 3- [ [ imino ( 1- 
piper idiny 1 ) methyl ] amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] ben2enepropanoic acid ; 

ethyl 3 , 5-dichloro-/3- [ [ 2- [ [ [ 3- [ [ imino ( 1- 
piper idiny 1 ) methyl ] amino ] phenyl ] carbony 1 ] - 
amino] acetyl ] amino] benzenepropanoate ; 

ethyl 0-[[2-([[3-[(4,5-dihydrothiazol-2- ' 
yl) amino] phenyl ] carbony 1 ] amino] acetyl ] - 
amino ] pyridine-3 -propanoate ; 

0- C [ 2- [ [ [ 3 - [ ( 4 , 5-dihydrothiazol-2 -y 1 ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid; 

0-[ [2-[ [ [3-[ [benzoxazol-2-yl) amino ]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid; 
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ethyl /M[2-[[[3-[[tenzoxazol-2-yl)amino]- 
phenyl ]carbonyl] amino ] acetyl ]amin ]- 
pyridine-3-propanoate. 

0-[ [2-[ [ [3-[ (5,6-dihydro-4H-thiazin-2-yl)- 
amino] phenyl ] carbonyl ] amino ] acetyl ] amino] - 
pyridine-3 -propanoic acid; 

and 

ethyl 0-[ [2-[[ [3-( (5,6-dihydro-4H-thiazin-2-yl)- 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoate . 

43. A method according to Claim 41 wherein the 
condition treated is tumor metastasis. 

44. A method according to Claim 42 vherein the 
condition treated is tumor metastasis. 

45. A method according to Claim 41 vherein the 
condition treated is solid tumor growth. 

46. A method according to Claim 42 wherein the 
condition treated is solid tumor growth. 

47. A method according to Claim 41 wherein the 
condition treated is angiogenesis* 

48. A method according to Claim 42 wherein the 
condition treated is angiogenesis. 

49. A method according to Claim 41 wherein the 
condition treated is osteoporosis. 

50. A method according to Claim 42 wherein the 
condition treated is ste por sis. 
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51. A method acc rding to Claim 41 wherein the 

c ndition treated is humoral hypercalcemia f 
malignancy* 

52 . A method according to Claim 42 wherein the 
condition treated is humoral hypercalcemia of 
malignancy. 

53. A method according to Claim 41 wherein the 
condition treated is smooth muscle cell migration. 

54. A method according to Claim 42 wherein the 
condition treated is smooth muscle cell migration. 

55. A method according to Claim 53 wherein restenosis 
is inhibited. 

56. A method according to Claim 54 wherein restenosis 
is inhibited. 

57. A method according to Claim 41 wherein the 
condition treated is reumatoid arthritis. 

58. A method according to Claim 42 wherein the 
condition treated is rheumatoid arthritis. 
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